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s PREFACE o

“METRO-APEX is the result of a long tern research and
developnent effort. by a number of dedicated iadividuals.| The
inspiration, and rnuch of the technical basis evolved from a

similar exercise (i:.E.T.R.0.) originally developed bty the Environ-
mental Sinulation Laboratory, University of liichigan. In 1966,

a grant from the-Division of Air Pollution Contrel, U.S. {Public .
ilealth Service was awarded to the CONEX Research Project,| Univer-

sity of Southern California, to gevelon a dynamic teaching
instrunent, NMETRO~APLX, "‘Yorkind®in close cooperation, the COMEX
Research Project -and the Environmental: Sinulation _aboratory :
successfully developed tHe initial version of the METRO-
exercise in 1971. This computer-based gaming simul
designefl to provide a laboratory urban community in w ir -
pollution management trainees could apply and test the Knowledge
.and skills gained through conventional educational metl6ds -

fiIfTRO-APEX has proven to be highly adaptable to training
prograns dealing with the many aspects of air pollution control
including law, agement, air quality monitoring, land use
planning, budgdf preparation, citizen participation programs,
state and federal grant procedures, and political decision-
making processes. As-a result, METRO-APEX is in great demand &s .
a valuable supplement to university training prograns, and inﬁ\\
riany cases is being used as a central curriculum focus:y\gver'60
universities have been trained in the use of .iifETRO-APEX.. It

has also beeéen translated into French and Spanish and is being

used in seven Countries outside of the United States. B

‘Based on the success of the initial METRO-APEX progran,
COHEX was awarded a grant fron the Control Prograns Developrent
division of the Environmental Protection Agency to substantially
revise and broaden the simulation exercise to encompass the wide
spectrum.of‘qnvironnenta; ranagement issues. This current
version, of which this nanual is a part, was corpleted in-June.

- 1974 and greatly increases the utility and teaching potential of
the exercise, In this version, the interrelationships among
air, water and solid waste are demonstrated; the strategies and
options available to players have been broadened, new roles have
been added, the exercise materials have been/updated to reflect
the latest teclinology and nonenclature, and’/many of thé¢ opera-
tional problems. Associated with the earlier version have been '

rectified,
B , P

iv




: HETRO-APEX is one of, if not the most.cornplex gaming-
simulations of an.urban area in use today. Although it was
designed to supplement standard teaching nzthods, APEX is far
more than an educational tool. It is a.cohmunication channel
of a new level--capable of providing both the, language- -and the
forun for informafion .transfer between persons and groups with
different educat1ona1 .and cultural backgrounds as well as differ-
ent perspectives of -the urban situation.

HETRO-APEX is composed of two essent1a1 components. (1) a
conputerized system made up of a seriles- of well-integrated
simulation models linked to a (2) '"gamed" environment ehcom-
passing a sevies of interactive roles. The computerized systen
predicts the changes that occur in several sectors of the urban
systen in response to the decisions made by participants in the
"gamed" environment, decisions made by persons ‘outside the
"'ganed" environment- (other actors whose behavior is simulated
in the .computer), and external pressures on the metropol1tan '
area (also 31mu1ated in the- computer). : .

won, 2 .

The Count: of APEX is run year by year by pr1nc1pﬁ& dec1s-
-ion makers, performing both the mundane and extraordinary func-
tions of their office in the "ganed" environment’, Each cycle or
year is cohdensed in time to a three to eight hour session
during which the decision makers formulate their yearly policy.
The decisions that emerge out of the "competxtlve--cooperat1ve"'
environment of the gaming-simulation.are used as priming inputs
to the computer simulation. The change in thé.statys of the

~urban area is calculated by the computer and returned to -the
decision nakers as the pr1mary input to _the next cycle of action.
Included in the change picture generated by the -computer are
selected social, economic and physical indicators which show the
magnitudes of change in key areas and a newspaper which serves
‘as the focal point of local pub11c opinion,

1

B

_ The key decision nakers acting in the gamed environment
"ificlude an Envirounental Quality Agency with departments of Air
Pollution, Water Pollution and Solid Wastes;. Politicians, Plan-
ners and Administrative Officers from a Central City and a,
County; Land Developers and Iandustrialists from the pr1vate'
sector; and fepresentatives from the News iledia and Pressurﬂ
Groups. The Politicians are Yesponsible for the administration.
of their respective jurisdictions and fpr the formulation an
inplementation of various programs to upgrade the social sf& us
_of their constituents. The Planncrs serve as aides to the °
. Politicians and represent the major long range coordinating
- force in the.comnmunity. The Envirenmental Control Officers
are charged with the task of monitoring and alleviating the
pollution problems. . The privdte business sectors operate to

Pressure Groups and llews }ledia-advocate various positions on

foster their own interests amd frequently those oifihe comnmunity. -

community issues. Generally, each decision maker finds it to
his advantage to coordinate and/or compete with other players
in his efforts to promote his strategies. The METRO-APEX - .

General Interaction Diagram included here 1nd1 ates poss1b1e

linkages among the roles. : . o




dynamic$ of™a complex systen through traditional means. Gaming- ‘
,simulation of?ers participants the opportunity to study, wor"
"with, And discuss the structure of such a systen.and to experi-

s .

) A ]
% In gen\;al, people have great d1ff1cu1ty understandlng the
%

: ment with intervention strategies designed to change that struc-
: ture. Vhen__used as a teaching device, the strength of a gaming-

simulation such as !NETRO-APEX lies in the opportunity afforded _
participants for involvenent in the system. When compared with e
the passive observation ofi the system offered by traditional e
methods, this approach has had great success, - e '

|
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_METRO-APEX INTERACTION DIAGRAM -  °
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e A BRIEF DESCRIPTION OF APEX COLNTY  ° o ot
N ) - . | oo . % [ L ' " | « ;"‘ .
History ., . C : AR S

The first settlers of APEX County were farm familiéZ'emigratihgofron *
Hew England and lew York State beginning about 1830, During.the . L
middle of qhe,nineteenth centurg, German immiprants continued the .- .- o
settlement patterns of established“dispersed family farms. . Income :
to pay for. the riecessary imports..of products from the East was. . T

- derived primarily. frorm the production farm crops and; moreg im-

/

~

- a large block of land was to exercise profound

. *Tri-County Re ioﬂél'Commissfon,‘"nistbry-of the Tri-County'Region;“é ' S

portidntly, timber.. Small market towns, uoften cantaining milling | o
facilities,. developed between 1820 and 186Q. ‘At the.same tinme, , | - RS
the County was orgagjzgd as a unit of government by the State, 3 -

the basio\netwO;R of o

of-roads was- complated. - -
A . ! °

A The major impetus for the later dev@lopment of the Cenfral | - - £
.City a$ a regional center was its selgction as the state capijtol iﬂ: "
1847, The nation'safirst land-gmant univVersity was established €ast ",

of the Central City in 1855, further enhamcing its growth.," (entral-

City was incorporated in 1859 and the Suburb, in Wwhich the udiversify . .
was located,.was incorporated in 1910, The UniZersity's’COntrql of . <

_ ‘Ainfluence on the - -
future physical pattern of developient., Mith of the 1lngical ‘deveélop-
ment corridor outward from the City was preempted by this facility.
-~ . ¢ ‘ .

14

L, Stean railfoaés were first Bﬁilt into APEX County beginning in \,cf
the 1860's, Those small market-milling comnunities with stops and. . e
depots on the rail lines began-to assﬁhe a greater importance than - -

the small communities away from the lines. The impact of the P
railroads on the small cormunities.can be seen from the following e
description of Central City: \ . SN R ‘

; t N\ . ) -

By the year 1863, the City...was a uStlihg;\urban ) L

S ' . center, Early accounts tell-ug that, at -that time, N

the City included eleven churches,- fliive hotels, two ’

flouring mills, three tanneries,’two\breweries, .thrve

"saw-mills, two sash and blind factories, three iron . - . ° 4 .7
.. - foundries, two printing offices, several brick yards,

‘" and a large number of mechanic shops.* : .

Alfhopgh growing, it should be noted that manufacturing was still
minimal,, Exports were dominated by agricultural and timber products,
‘and most other production was for local consumption only.. - -

< ’ N
3 . . .. . . . +

- e e n - LR W NN L N N X RN R AR R K X X N R R X CX XN X NN - wmenwn e

Information Report 7, updated. pp. 24-25, .




.of factory-worker families into the region. .Host of ‘these families -
-settled near the factories where they were employed, adding, further
to the ‘growth of the towns near the railroad. Just before the turn
. of the century the introduction of the automobile industry into
Central City gave.the final impetus, needed to make Central City
into the dominant community.in the County. Beginning about thg'"
. same time, electric interurban railways were extended from Cerftral

o Beginning in perhaps .1880, factories producing goods to be

§ ] exported out of the region were built in the area, fostered by the’ .
| completion. of railroad ties with the res’ 2 country, - These -

’ i factories, mainly built near railroad & iy, stimulated the migration -

4

2 - City ‘to the north, east® and west, allowing many workers from the
i . new:industrigs in the -City to move further -away from their place of
employment, ) '

€

_ - By the 1920's, automobiles had become readily available and
their use was encouraged by the paving of most of.the roads in the ' .,
.~  County. Tliose who had formerly lived fairly cloSe to the ‘interurban
. . ’‘system began to be,disgersed throughout ]arger areas and to settle .
. in lower density neighborhoods. Until ag;ut 1930, most new develop- I
ment was found in the filling<in of the Central City and Suburb.- . ;
Although the growth of industrial and :;reaucratic functions proceeded .

‘y.h P
B

i
in the Central City and the area adjacént to:it, the more outlying - ]
. townships remained’, and to some extent still remain, predominantly ﬂ
agricultural. The growing urbanizationiwhich has occurred more |
recently in these fringe areas has been \primarily stimulated by ‘the 1
gggg?ruction of the interstate expressway system beginning in the |

. S o | . . C ’

- . The interstate highway freeway system in APEX County is shown

N on the map at the end of this chapter. Oiie major expressway comes
from the southeast, sweeps around the southern and western fringes A
of the City and leayes.the County from its northwestermcoyner. A
second expressﬁqy comes_up from the south, intersects the first and

'+ continues rnorthward into the Suburb.‘ It is anticipated that in

the future this expressway will be cofitinued northwards, then swing

west to finish an expressway loop around the City (dashed line).

-

— Pl 7/

: In addition to the airport, major transportation into and
' . out of APEX County is provilded.by rail (ﬁrimarily freight) and -
" expressway. The attached map.outlines the routes of the three r.il
Jriver valleys and intersect in

lines, which generalln)fpllow t
Analysis Area 8, .0

‘A local APEX pué line serv45 the Centr ity, with som2
- sérvice extended into the ASuburb and nearby areas o e County.

‘ Most .travel in APEX is currently by private automobile.
ate approximately 2.1 people par registered automobile in APEX.
This amounts to apgroximately one billion automobile miles por
year., The automobile is.the cause_of substantial congestion,

¥ property damage, death and ai. pollution in APEX., Further infor-
mation about the contribution of the automcbile to pollution can
be obtained from the Air Pollution Control Officer.




- The automobile represents an immense financial burden to owners,,
political jurisdictions, employers and commercial establishments. -
. Taxes to expand and maintain the road network -are constantly expan-
ding.. Vast areas of land are required for parking. At the samﬁ/time,'
bus ridership is décreasing. . : B I . A

P ) : ' . /
i . e, . .
& * .

/

»

. -
jurisdictions: The Central City, Suburb, Township 1 and Tcwnship 2.
The County has been further divided into 29 "Analysis Areas", each. )
resembling a census tract.’, The Central City compriset Analysis Areas
1 through 13; the Suburb, AA's 17 through 19; Township 1, to the west,
contains AA's 23 through 28 and Township 2, to the east, contains -

. AA's 14-16, 20-22 and Z9. ~(See map). In zddition to analysis areas,
the Central City is politically divided into Wards: ° c o st

;o Ward 1 -- AA!s 1-4
Ward 2 -- AA's 5-8 . . .
Ward 3 -- AA's 9-13 >

b

Each  Ward is the electoral district for one of the three City Council
seats represented in the game. The County government. (Board ¢ T
. Supervisors) is comprised of members elected from the Suburb, from
the Townships, from the County-at-large and the Central City-at-large.

N :
_ The City Council aund County Board of Supervisors are ‘the only

. two local governmental units actively represented in the game. Other

- local governmeuts, including the school boards, are simulated. In

some cases, City and County governments have parallel functions;

. €.8. they both provide police services, planning and capital improve-
ments. The County however, has area-wide responsibjlity for three
major services not provided by the City government:- public health,-
welfafe and pollution control.. In these three areas, County actioms,
directly affect Central City residents as well as residents in the
outlying areas. Both the¢ municipal and County governments derive
their primary financial /support from the same tdx base--real property. -

L ///CGunty property taxes are paid by land-owners, in addition to property
:~‘taxes collected by the municipal government and the school board in

each political jurisdiction, ° : '

Y 1 ]

_ Data provided to players in the game are nearly always given by
. analysis area--this is also the smallest unit of scale in referring

to locations; that is, a project or house or industry is located in

"Analysis Area X" rather than on a particular street or a particular

intersection. Characteristics of each individual analysis area, '

including the socio-egonomic composition of the residents and the /

" - proportions of land area devoted to particular land uses, may be

. found in the Planners data.

.- - . .
. 3 o @ .
> . . ’ . Com .
B . .
‘e ,
- s .
’ » ’ .
1-3 3 .
; v W
’
. .
- : ..‘I'

Political Jd?gsdicfions‘ o o >
] T .t

the METRQ-APEX game, the County is'cpmposed of?f&ur.autonomous




RS .\.\ c . ' 1-4.
. A few andlysis areas are almost com%;e 1y chacterized by one
or two major 2eaturés vhich are often referréd to throughout play.
These major features are given in the following list, with their. :

analysis areas.indicated:

: _ ‘Central Business District (CBD) «- near y all of Analysis.
' . Krea § . . v .

" State Capitol e Analysis Area 8

. ';Ghetto’-- Analyéis Area 4 and Analysis Area 8

N
RN

_ “Best" residential areas -- Analysis Areas 9/(31;),99d://7///f
most) : e

s

f University -- Analysis Area 19 (all) T

- 02 \

\

. , . B o P : . ’
These features. are not only unique-in the County, but they also _ i
dominate the analysis—aréas in which they-are located; in the game S
. they are likely to be referred to as locations in themselves, with , Lo
no further locational explanation given. , : ‘\-T
. . ‘ 1
|

A list of other important man-made features of the County, and
their locations, 'is given later in this chapter, ° -~

Geography and Climafe‘\~

- APEX County is located nearly at the.center of ‘an industrialized
northern State, some 85 miles northwest of one of the largest metro-
politan areas in the United States. The once heavily forested land,
extending roughly 320 square miles, is quite flat and for the most
Ppart/adequately drained for agriculture. K '

- S ’ . . .

The Great River, a major watercourse in the State, enters the
. County from'the south in Analysis Area 23, meanders north and west, _
/ ,then back to the east and north as it passes through._Analysis Area ~ . _—
-,.8. There it is joined by the Red Oak. River, which comes in from the |
east. The enlarged-Great River exits from the County in Analysis
. Area 26, from which it continues west for some 85 miles before
,+ . emptying in to the Great Lakes. Major drainage of the County is
// through the Great River system,

Lot . ¢ . ’
Just before it empties into the Great River, the Red Oak Rifeg/r

is joined by Sycamore Creck, which wanders up from the southeast.
" Much of the area in Analysis Areas 11 and 13, near this creek, is »
~ low and somewhat miarshy, not ideal for heavy development. The

other major marshy area in the County is in Analysis Area 14, to. .

the northeast in Township 2. There are also several small lakes in

this analysis area and quite.a large State Park. The largest_la

!
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~

.

-in the County is }gcated in Analysis—Area 16. This was a primdry -
.. Tecreation area il the early part of this century but is less ideal
pow, due to heavy pollution’ loads and deteriorating shoreline develop-
nt. There are small creeks which wander through many analysis areas
' the County. -Thé only other river of any significapt size, however,’
is Looking Glass River, which runs east and west threugh:the northern
portion of tEgﬁCounty, primarily in Analysis Areas 28 and-29.

.+ The climate of APEX County is temperate, with summer tempera-
tures averaging about 70 degrees and winter temperatures which -
—— average about 25 degrees. There is an annual rainfall .of roughly
41 inches, with heavy snows to be expected primarily in the
months of January and February. PrevaNing winds are westerly,
swinging to the southwest in summer and northwest in winter,

Major Public Facilities _— - ~ »
‘ i _ - ~.
e ) As might’ be expected, .the Central City and Suburb @ significarn ™
ly better endowed with public capital improvements than are the. ™

Townships. The following list includes the most -important public
structures in the County, and indicates under whose jurisdiction
they are operated and where they are located: ‘ A

Airport (County) =-- AA 29, just outside the.City limits, The
' Airport has threé runways and a terminal ‘
of 27,000 square feet. .Twb commercial
- airlines serve the County~through this

<

airport; cargo and general aviation are B B
) _ also served. g . B,
Boys Trainiﬁg School (State) =~ AA 7, - '/ ;5
. '\ — - . ' .
City Hall . == AA 6, This is an old structure, built 80
' years ago and considered a scandal, A _
more central location has been chosen for A
. _ the new City Hall undex/ construction. in
M 8. N / . ’

Cohmnnity Centers‘LCity) -- AA's 2, 4, 7,/8,.10, 13, These are
N . mostly old houses pu;ﬁhased by the City to

\ house neighborhood meetings and the
operation of special/programs.-

Community Centers (Township Halls) -- AA's 14 (2), 24, 27, 29. | (:_

Community College (County) =- AA 8. . The facility is currently
oused in an old library and elemertary /
school. '
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.

County Building =-- AA 8, This includes all County offices
and the meeting rooms for the County Board .
of Supervisors,

~.

é’r County*Bgurt llouse -- AA 8, adjacent to County offices.

Fzre Stations (City) -- AA's 2, 3, 4, 5, 6, 8 2), 11\ 12.

Flre Stations (Townshlps -- AA's 20, 23 25. These are modest ‘
, ~stations houszngglzmzted equipment, Volun-
o . teers prov:de firefighting manpower.

Hospztal ;County) .= AA 7. : This was-. buzlt in 1912 and was ex-
panded- in 1922, 1942, and 1960. It contains
_ . 362 beds, zncludlng a 35-bed tuberculosis
wing, and: caters primarily to the indigent.
. . There are three private hospitals in the .
" Counity with an additional 650 beds.

Lzbrary (City) -- AA 8, This 13 an old downtown building.
] There "are branch libraries in AA's 1, 5, 11,
- 12 (2), 13.

_Library (Suburb) -- AA 18. . {

Sewage Treatment Plant (City) -- AA 2, This plant provzdes
' both primary and secondary treatment and

C “,‘. : has a capacity of 34 million gallons per
IR A day. It lcurrently averages 22 million
A gallons daily.

Sewage Treatmen Plant (Suburb) -- AA 19, This plant provzdes
, primary sewage treatment, with a capacity
‘of 12 million gallons per day; it currently
3andels an average of 6.75 million gallons
aily, - - : ,

Sheriff Station (County) -- AA 8g This is atta',eé'to the:
, County Building.

‘Water Treatment Plant (City) -- AA 8,. Water for the City is
der:ved}ﬁrom the Great River as it exits

from Analysis Area 8. Capacity is 42
R million gailons per day, with the average.
! - daily flow currently being 22.million
: . gallons, Treatiment includes filtrdtion,
purification, flouridation and lime softern-
’ lng. , Y

/

N

Water Treatment Plant Suburb) -~ AA 19, The Suburb's water is
rawn, from the Red Oak,River as it entérs
AA 19, Capacity is .6 million gallons daily,

]
.

J




with current average flow being 2,5 million
gallors per éuy. Treatment includes .
chlorination, fluoridation and ziolite

\ , - softening. . :
Zoo (City) -- AA 7. '
. P N
:Industry and the Ecomomy : : v .

A

L 4

. gamed industries:

Industry

Industry

- _ .« Industry
. Industry
_— Industry

. Industry

- Industry

~EON BB

Membeis\of

‘ * major "exporting"

Population

e
—
= e

force of about 101,000 people, n

total County employment is fou

cormercial and service activiti
. The greatest concentration.of manufacturing employment is, as ° T
expected, found in.the Central- City. The highest praportion of white
collar workers i5” in the Suburb, due to the preédominance of the
University as an employer there. In the futute; it is probable
that more and more new industrial growth and employment will occur,
in outlying areas, particularly among firms.requiring significant
amounts of land for their plants. - :

g;Majbr employhent in-APEx Coun;y!iélprovided by the State Capitol
épmplex, the University and a automobile assembly plant, located

. industry, the University, typical of "'research and development"
* operations elsewhere, is growing at a very rapid rate. .The automo-
. bile\plant exhibits characteristics similar to any large manufacturing’
~ ( operation, fluctyating considerably in response to the natipnal
business cycle., ' Y : .

. .1na:ialysis Area 4,  While State Government is a stabié, slow-growing

' B . I . . .
2 In addition to these "pbig three'" employers, there is a host of
% industries supplying parts tofghe automobile industry, as well as
independent industries exporting goods which have no.relationship
to autos. (A map and listing of the major industries in the County
are found on the following.two pages.) These include the seven s

LI

-- Sheér\Power Company,

-+ People's Pulp Plant

-- Rusty's Iron Foundry

-- Gestalt Malt Brewery

-- Cdesar's Rendering Plant
-- Dusty Rhodes Cement

-~ Schick Cannery

R

o - )

the ﬁbpulation.of APEX Couni?ﬁconétitute a work
ly half of them e:gloyed by the:

usly mentioned. out 9% of

lighter industry and 41% in
for the residént population.

industries pr

g -

A
cot

’

Within the .physical and poliﬁicgl environment described in the.

het
Fey

v

54;j13




. .32% is-of household type 4 and 7,5% fall into household type 5. . s
4.2 Thé household composition of a particular analysis area, and of an

[ 1"8

’ﬁreceding pages redides a population of some 227,000 persons, a tiny
fraction of whom are repfesen:ed in MITRO-AFEX as players. The re-

mainder of the population is simulatzd by the computer in-the game.

About 63% of the population resides in the Central City, 16% in the

‘Suburb and the nemainder in the two Townships.

'Only about 9.2% of the County's population is black; however,
virtually all of \this population is found.in the Central City, of
which 14.4% of the total. population is black, primarily in Ward 1, °
‘Wwhere the number of non-dhite households approaches 38%. The only
other significant ethnic:iminority is found in a Mexican-American.
community in. the eastfcegtral portion of 'the city. - .

A

. , . 1 - i \ .
. - ,For purposes of tﬁe game, the population of APEX Ceunty has. Co
been divided into five "household types", each representinyg different ' :
occupations and educationgl achievements, life-styles, voting habits

and consunption behavior.'gThese will be described briefly here;

more detailed information about each may be found in the Glossary.

: Household type 1 is a’combination of ugper and .upper-middle
class families whyse head of household are likely to be employed-in
the professiéns and business majagement, Household type 2 is typical |
middle class, occupations usualrx;clerical and lower-level public |
.service areas, Household type 3 ‘includes very low white-collar- - . _. .
workers and skilled craftsmen and shop foremen, the latter two pre- X |
dominately. While members of househpld types 1 and 2 have attended “
- college, some with advanced degrees, ‘household type ‘3 members are |
typically high school grgduates. . In dqtlyiqg.areas. farmers:are J
included §n this latter e. In household type 4 are found semi- . -
skilled workers and non-domestic service\workers. Ustially houseliold - 1
htads have not completed high school, and\while miny household type
4's are homeowners, the value of ‘thei hoﬁ3ing‘1s quite low., House-
hold type 5 includes. laborers, domestic wo gers-a d the unemployed,
\with a large number of the elderly.. A majonrity .of these households
live in rental units of low value. % Lo )

Y
L

. . Initially, about 17,.5% of thelCounty pé ulagion is found in ‘
household type 1, 16% in household type 2 and 27% in type 3; about

entire jurisdiction, will affect significantly the demand for both -
public and.private goods.and services. It will also affect, voting
behavior on.financial issues and in‘elgctions S -

-

.




v " Finch's Forging Plant (A.A. 6)

. Academic Feed and Grain (A.A. 13)

List of Major Industries

Shear Power Company (A.A. 8)

People's Pult Plant (A.A. 2)

Rusty's Iron Foundry (A.A. 5)
-Gestalt halt Brewery (A.A. 27)
Caesar's Rendering Plant (A.A. 12)
Dusty Rhodes Cement Company (A.A. 23)
Schick Cannery (A.A. 3) . .
Municipzl Incinerator (A.A. 10)
Humpty Dump (A.A. 15)

‘Flies Dump (A,A. 26) .

Auto Assembly Abel (A.A. &)

Auto Assembly Baker (A.A. 4) o
Auto Assembly Charlie (A.A. 6) v
- Wolverine Forging Plant (A.A. 7)-

Smithy's Forging Plant (A.A. 2)

Ahead Forging Plant (A.A. 6)

Wordy Printing Company (A.A.6)

Bogus Printing Company (A.A..6)

Boylan's Fertilizer (A.A. 2

Peter's Water Heaters (A.AT 7)

Tar Heél Asphalt Paving (A.A. 8)

Concrete Batching -(A.A. 12) :

Spartan’ Galvanizing Company (A.A. 8) '
Monkey ‘Brass Melting Company (A.A. 5) ‘
Trojan Varnish Hanufacturing (A.A. 10) -
Hannah Feed and Grain (A.A. 1)

LaRue ‘'Soap and Detergent (A.A. 1)

Acme Dry Cleaning (A.A. 4) :

Trojan Dry Cleaning ‘(A.A. 7). .

Losten Foundry -- Iron (A.A. §) :
Dusty's Cement Products (A.A. 3) -
Rembrants Rendering (A.A. 27)

Wiffenpoof Fertilizer (A.A. 1) -
Saint Andre 'Asphglt Paving (A.A. 15) "
Oriental Concretd\ Batching (A.A. 20) \

Daily Journal P:in&i%i (A.A. 7) .
Tiger Body Assembly (A.A. 3) - ‘77“) s

Spotless Dry Cleaning. (A.A. 11) . _ C . . .o

» '4/
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Chapter 2

- GLOSSARY AND REFERENCE TERI'-I§ :

.ABATEMENT '
‘Abatement is the reductlon of pollutant em1ss1ons from a source .
or sources. : , . :
AEROBIC : .
A ptocess kxng place in the presence of oxygen; or-a state I
of’1iquid containing free: d1ssolved,oxygen. - o
AIR pom.urmu . S , I
Air pollution is ‘the preyénce in the outdoor air of . substances %

wh1ch, when present in a‘sufficient quantity or over a period
. of time, can cause anfundes1rab1e effect upon man, property,‘
or ‘the environment.. ) ; | -

- - . ,.\,;&‘- X ,'
AIR POLLUTION-REGULATIONS . . - S : S e

Air pollut1on regulations are legal constra1nts on pollutant
emissions, production processes, or control systehs, “State’
regulations and County regulations are enforceable by legal
sanctions, while. recommendations are not.

AIR QUALITY (See NATIONAL ANMBIENT® AIR QUALITY STANDARDS)

Air quality refers to the pollut1on concentration characteristics

of ‘the atmosphere or ambient air in a given area. It is e
usually stated in terms of the /levels of concentration of -
- —. __specific pollutants, in micrograms of pollutant per cubic
meter of air (Mgm/mSJ “jSee CONCENTRATION)

Air Quality Goals are expressions’ of desirable maxinum pnl- .
Iutant concentrations to be ach1eved through a pollution T
control program, \

Air Quality Criteria - The basic medical and-technical infor-
mation which forms the zationalization from which Air Quality
Standards are set, This information is published for each
major pollutant by EPA‘in Air ‘Quality Criteria Documents.-

"Air Quality Standards are quantitetively-specifxed maximum
evels at-.pollutant concentrations or dosages, as more precise: "
statepents of air quality goals. ' '




AIR QUALITY CONTROL REGION

One of the approximately 250 geographic areas covering the
United States which form the basic units for air pollution _
control activities. These areas were designated by EPA (with.
the states) and are based on considerations of climate, meteor--
ology, topography, urbanization and other factors affecting air
quality, o ' - - . '

ALERT STAGES . - S ' : Lo

-

~ Alert -Stages refer to critical levels of comcentration or;dgsagé
signaling potential disastrous pollution effects and rqu}rzng‘
emergency abatement and .control measures. - , o \\\\\’

ANAEROBIC '

-

, ~liquid'containing.no free dissolved oxygen. '
ANALYSIS AREA (A.A) - - a R | |
Analysis areas are used as the primary-areal,referenceﬁpnité
for the data and iSsues throughout the game. The County is
divided into 4 number of analysis areas; each of which is the
apprqximate size of several census tracts. The analysis areas
included in the five jurisdictions. are as follows?

. A process taking place in the absence of oxygen; or a state of

3

Jurisdiction 1-- Central City: Ward 1 = AA 1 through AA 4 =
- ’ Ward 2 = AA 5 through AA 8 |
, Ward 3 = AA 9 through AA 13,

Jurisdiction 2-- Suburb: /AA 17 threugh AA 19 |

lQuriédict;on 3-- Township 1: AA 23 through AA 28 -

Jurisdiction 4-- Township 2: AA's 14-16, 20-22, 29

Jurisdiction 5-- Coun;_;m;AAfgﬂlaZQ . . |
. ' See APEX Analysis Afed Map . | R GRS

 ANNUAL WAGE: ’

.This is the annua) cost to the Industrialist of one worker and L
is an average of the various rates of pay applicable to the . . i
different types of workers fg/ghe firm, The applicable average - =
wage rate for each firm is réported in the Industrialist's - . s
printout each ¢ycle under cost factors. This wage rate may be
subject to. negotiations with the labor representative and this
new negotiated wage rate will supercede the rate found under -
cost factors on his printout, : (

2



N\ S

ASSESSED VALUE = . 3 .

.o

- Assgssed value is the value assigned to real estate property .,
;. for gurpdses of assessing taxes owed to each of the jurisdiction
County and School districts. Governments are rcquired by law
to maintain an-asSessed value of 50% of market value for propert

in their jurisdiction, -although this requirement is often not.
met,! (E.g. if a'residential property. is valued on the market
at $20,000, its assessed value is $10,000.) - (See STATE
EQUALIZED VALUE,) " - : T T

BACKGROUND "LEVEL ' -

4

1

A

. The Amoﬁnt'of pollutants due to natural sources such as margh,
gas, pollen, conifer hydrocarbons and dust. \\ '

BOARD OF DIRECTORS -

Each Industrialist acts as a Plant Manager -and is responsible

to the Board of Directors of his plant for his decisions and

actions, The Board has the ultimate decisiori-making power in

plant affairs and may approve, .amend or reject the managetr's

fiscal policy proposal. The Board also sets the amount of .- -

dividends to be paid to the stockholders. N
S

BONDING . - ‘

A}

'
i

Bonding is the process,of inc3¥ring public debt to finance. '
some capital dimprovement project. Jt is a device used ‘to ex-

- teng the inciﬁhpce ofi costs over.a long period of time, rather
thdn have costs'met out of current revenues while the project

is under construction. Politicians may ‘issue two kinds of bonds

ggnetal obligation bonds and .revenue-bonds: These differ in

three respects: (1) the ‘need for voter concurrence, (2) how
“they are paid off, and (3) the kinds of projects for which they .
are-appropriate. - Before Politicians may float general obligatic
bonds to-finance projects, voters must approve this action in
a referendum: There is a State-imposed limit on the indebtednes

. - that a jurisdiction may incur through general obligation bonds.
The amount of additional bonded indebtedness that can be sought
is indicated in the Politician's output as "§ Limit on Next G.O,

.-, ., _Bond Sought"., (See DEBT RETIREMENT for -the process of financing

- "general obiigation bonds.) . - ' o
) . ¢ . -

'S

Revenue_bponds ‘are not submitted to a referendum and are appropr-

iate. only for particular projects. (Projects for which they may.

be used are noted jn the Project List.) They are paid off throt
. feeg .collected for the service provided by the facility, rather
-than:by taxes. ' .

! , n . .

20



CAPITAL BLANT INDEX (C.P.I.) ' .o T

The capital plant index is a ratio of the pregént dollar value N
of public capital facilities (scwers, water lines, streets, = - . .
paris and miscellaneous public holdings) to population equiva- ’vﬁ‘,lﬂv
lents."+ This number reflects the load imposeg on iaciIit?es by .. ™
residents, employees and clients, and this is considered an, .- '

indication of the relative IBvel of adequacy of these facilites.'! .
Present dollar value is calculated each cycle on the basis of

_depreciated value of existing facilities plus:mew facilite§.. ' . - %
\\‘Tfiacilities depreciate at about 5% of original value per yecar.)’ - :
(See POPULATION EQUIVALENT.) : AT

CASH CARRYOVER o - I

n\n PR

This is the cash reserve ;iich an Industrialist or Developer .
carries over to the mext cycle after making all his expenditure:
including those for ¢apital plant. It represents uncommited ¢
funds, -which the player is free to use in the next cycle. -

CASH TRANSFER

y ' : e i v Sy L
. A cash. transfer is used for loans or gifts of cash_bexwgen 7
players when the reason for the exchange is unspegcified: . '

— N

. "Revenues nade® or expenditures incurred, through an exchanﬁé,’.
of cash between ¢ither the Government, Industrialist, .or Dev- °
eloper, are recorded 1A the budget segtiop of their ‘printout,

so used to.cover the cost.- ' X

3

“. Whén applicable, cash transfers are a
. of television time and newspaper, articles.

CLEAN AIR ACT ANENDMENTS OF 1970 .- . =~ = % /¢ .0
_ '(See’ LEGAL REFERENCE MANUAL.)
COLLECTION/DISPOSAL STUDY

%

« 7’ : ¢ $

Studies of municipdl house-to-house refuse collection usi

combinations of different truck types, crew sizes, contaig T

locations, transfer stations and disposal sites to_determine ./
. the capital and operating:costs of alternative systems.. =

" COLLOIDAL PARTICLES !

« Very fine particles of material in fluid suspension; particles °
‘ will not settle out and can pass through a semipqrmeable menbra

3

COMBUSTI0N I Lo -

. . Combustion %s the process of'burn}ng. ‘- *, \

% < . -
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B S ’ Lile - -
T\ CONCENTRATIOM Ce ‘

f’J Concentration is the ratid of pollutants to effluent gases or.

. ambient-air, measured in micrograms per cubic meter (MG/cubic.
meter) as a weight to volume ratio. Data on mean concentration
per quarter, concentration on worst day, and number of days
‘above a specified concentration ¢én be obtained by the APCO,
through the installation and operation of monitoring.stptions.

LONTAMINANT

;. (See POLLUTANT)

CONTROL EFFICIENCY -

. 4 .
Control efficiency refers to the ratio of the amount of a-
pollutant removed from effluent gases by a control device to
the total anrount of pollutant without.control.

'CONTROL STRATEGY

A coﬁprehenéivé pPlan designed to control or reduce the level
of a pollutant or pollutants in the environment. :

CONTROL SYSTEM

Control system refers to equipment and/or procedures intended
to reduce the amount of a pollutant, or pollutants, in effluent
gases. Each gamed-industrial firm has a limited set of control
system options for each production process and combustion proces:

DEBT RETIREMENT (Debt Service)

Debt retirement, %r debt service, is a term used to describe
the process of paying off long-term general obligation bonds .
+s0ld by public agencies, Debt retirement is a budget category -

of the Pclitician which includes exgenditures for both principal
n

and interest on gean=ral obligation bonds. Financing of theése

expenditures may be with either normal millage or debt retirement
millage, -

DEMOLITION COSTS (Clearance Costs)

A demolition cost of 5% of the assessed value of developed
PROPERTY must be paid when developed land is rezoned,

DENSITY o .'= -

In residential areas, density is the term used to exptgss’thé
- - number of dwelling units per acre of land. In APEX-Céunty a -

v

different density is associated with each of the five residential

T
. . . ¢
. ,
. 1
~ v . ,
.
. ’ .
- L] ’
.
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development types, with the lowest density found in land use

‘category R-1 and the highest in category M-2,

a

~ . T ‘ .
The table on tke following page expresses housing density in
housing units pgr acre, and in, acres per housing unit.

DEPRECIATION ALLOWANCE

*Each cycle, the total value of industrial capital:facilities,

(building and equipment) depreciates at 8%. - A tax credit of 5%
of thé.capital value of these facilities is allowed the Indus~
trialist to compensate for this depreciation. -The>amount is

-deducted before Federal and State income taxes-are paid. The

Industrialist may claim any part of his maximum allowance; any
portion of the allowance not taken will accumulate, The maximun
depreciation allowance is listed under cost factors'in the
Industrialist's printout., ‘ ’

DEVELOPHENT TYPES AND COSTS

A. ~ Residential

In APEX County there are various levels.of cost and density
associated with cifferent qualities and sizes of housing which
may be built by Developers.. These costs are for structures,
exclusive of land and site improvements. '

Single Family - ‘ . : _
Three different development-cost levels are applicable to APEX.
County single-family housing units, ranging from the highest

construction cost of 540,000 (designated as R-1) to the lowest
cost heusing, built at $15,000 per unit (designated as R-3).
Any one&of these types may be built on land which, when vacant
is zoned R. . " ’ N

ifultiple .Family . . !

nits of two different cost levels, !i-1 and M-2 are available
for construction of multi-family housing in APEX County. The
highest cost per unit, for }-1, is $30,000 and the/lowest, for
li-2, is $12,000. Either of these types may be, constructed on
vacant land zoned- M. ) ;

Residential Development Costs Per Unit

1 1

R-3 . I . M-1 I

. 1/ I
T .1

$15,000 %g $30,000 %

<8

R-1 R-2 © =2

T
I
1
=
$22,500 $12,000 i

S T
et bt ] bt Pt Pef
e DR

$40,000




HOUSING DENSITY

RS

R=I .Y W1 . O A
N P s T e T hee | 'ex | Per- | ber | Per | ber.
Acre Bunit JAcre JUnit fAcre JUnit fAcre | Unit ] Acre } Unit
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B. Commercial

Two types of commercial land use arée allowable in APEX

County. These relate to local neighborhood shopping
) facilities and to regionally-oriented commercial and '
service facilities, Both may be built only on zoning f
category "Commercial™ land. Each is developed on a cost-'
pertacre basis, as follows: . ;
-
;

Commercial Developnent Costs by Type

4
\\ /
|
/
e

i
!
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~ §125,000
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$100,000

"C. Industrial . o
. R ¢
. Endogenous industrial_ development jpermitted Developers fin . C/-

APEX County i$ on a per-acre basis,itlie cost being $100,000 )

ger acre. Zoning category I land may be developed intg this. .

and use, ' / \‘ v |

" -"(See ZONING CATEGORY.)

DOSAGE \

— § ‘
The accumulated exposure of :a person, plant, materials, etc.,
to a particular concentration of pollutant for a;specpfied
period of tinme. ' |

»

~.

purp
, A site where uncontrolled disposal of solid waste occurs.
" EFFLUENT - f o | / ‘
An effluént-is é gaseous or iiquid diséharge or emi;sion. ,/ j
-/
| /

EFFLUENT SAMPLES

An effluent sample is an industrial outflow water iample'
and analysis which provides data on seven water pollutant para-
A sample nay be ordered by the Water Quality Mana-’

meters., )
ger and is taken at the -source specified by the WQﬁ.
. !

!
i
A
i




EMISSION MEASUREMENT

\ . 2"8

ELITE OPINION POLL (E.O.P.)

The Elite Opinion Poll calls for.a vote of all game players
_ on certain major policy issues in’ the community. These

issues appear 'as headlines in the HETRO-APEX NEWS,. which

ask for eithér a deciding or adv1sory vote. The results

of the Poll affect public officials' chances of reelection,
- as well as the probability of passage of general referenda,

specific bond issues and special millage requests.

EMERGENCY EPISODE

An air pollution incident in which h1gh concentration of
.pollutant(s) occur in the ambient air contr1but1ng to a
significant increase in illness or death.

EMISSIONQ ' ) .

* Sy
.p

Em1ss1ons are pollutants in effluent or exhaust gases which
are released into the air,

=

EMISSION FACTORS | ' . =

Emission factors are est1mates which can be used to approx-
imate the rate of emissions of spec1f1c pollutants from
. generalized sources,

-, -

'EMISSIOW INVENTORY

A compilation of the rate of pollution emissions in a given
area by source type. ' 4

.

\

Air pollut1on enissions aré measured in pounds per hour for
particulates, sulfur dioxide (S02), carbon monoxide (CO),
nitrogen oxides (N0x), and hydrocarbons (liC); in Ringelmann
number for smoke; and in Stinkelmann number for odor, The
- emissions measured are of speC1f1c pollutants from specific
sources.,

EMISSION RATE

3

Emission rate refers to the amount of pollutant-emitted per

unit of time or throughput. Maximum allowable emissions will be

., specified in pounds per hour (or pounds per 1000 pounds of
process rate) if they refer to emission rates.

EMISSIONS SOURCE

An emission -source is the origin of some specific air
pollutants. In the game there are several gamed point
sources, about thirty non-gamed point sources, plus motor
vehicles and space heating as line and area sources, re-’

spectively. . 31

e ——
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ENVIRONMENTAL I}PACT STATEMENT

" The results of .a study which identifies and evaluates the
adverse or beneficial environmental effects of pursuing a
proposed action, pursuing an alternative action or not
pursuing the proposed action. -

EXOFIRM (EXOGENOUS FIR:)

An Exofirm is an industry or bureaucratic firm that depends .
primarily upon markets outside the local area for its growth . .
and vitality. These firms are usually classified as Exofirms * * "
on the basis of their being net importers of dollars and net ", ;
» exporters of products or services to these outside markets. v J

Jobs created by Exofirm growth spur additional growth of :
households and jobs oriented to the local market. (Exofirms s
are also often referred to as basic firms). B
In APEX County, Exofirms locate in industrial and office «
zoning categories, Periodically, the newspaper will note
‘the opportunity for Developers or Fndustrialists to invest, . :
in a spetulative way, in the entry of new Exofirms into the - ' |
metropolitan area, with a variable probability of success '
attached to such investments. Occasionally, these Exofirms
require rezaning of land and/or installation of special capital

\ improvements. Requirements for such special public action
and requests for private investment will be noted in the
newspaper announcement of.the firm's interest in locating
In the area.

FEDERAL WATER POLLUTION‘CONTROL”ACT AlIENDMENTS OF 1972

(See LEGAL REFERENCE MANUAL) | :
FUEL: RATE - ' : '
e e

- Tre amount of fuel consumed by each industry per unit of
time is specified in tons/hours for coal, in barrels

(bbl)/hour for oil, in thousand cubic‘feed (MCF)/hour for Ut
natural gas, and in megawatts (ilV) for electricity, o \:}'
, ' t )
FUEL TYPE : SN . 1 : . ' N

' . .
.The fuel types for industry“&glude: low-grade coal (Lo- *~ . '
Coal), high-grade coal (Hi-Coal), low grade o0il (Lo-0il), . P
high-grade oil (lli-0il), natural gas, and electricity. o
The fuel option for each plant is listed in the Industrial-

‘ist's printout.. The fuel grade refers inversely to the air . S
pollution potential of the burining fuel, i.e., Lo-Grade - .
has higher pollution potential. and Hi-Grade fuels have low ~ ° J

pollution potential,

-




GARBAGE
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The food wasfe port1on of solid waste. . _ ‘ )

HAZARDoﬁs AIR I}OLLUTA»XTS

Ld

Air pollutants not coverad by the Air Quality Standards
but which, in EPA's judgenment, "may cause,  or contribute tb,
an increase in mortality or --- serious illness.' These
pollutants generally are toxic substances such. as mercury,
cadnium, asbestos and beryll1um.

HAZARDOUS WASTE

(See: "SOLID UASTB TYPB")
HOUSBHOLD/COMHERCIAL REFUSE

v

(See "SOLID WASTE TYPE")

‘HUUSEHOLD ‘TYPES

- The five household types used in APEX County are characteri-
,zations of families belonging -to fairly homogeneolis socio-
' economic groups.. These tharacter1zat1ons reflect life - ’
style, political involvement and voting habits, general
consunption behavior and preference for public goods..
There is substantial overiap of income levels for all status-
groupings; hence income, alone, is a weak "indicator for
characterzzlng households. )

< Household Type 1 -~ is upper class and upper-middle class

combined, Occupations of the" heads of households are:
professionals, technical workers, managers, officials, and
proprietors. One-half of the famlly income. levels are in
excess of $15,000 and the other half are in the $10 000-
$15,000 range. Value of housing is in excess of ¢20 000,
and if they rent, rentals are over 5150 per month. Th1s

. is the group whith is most concentrated in residential ./
locations. Education of the head of the household is at °
.least tollege_graduate, often- with post-graduate study,

. Intérest group membersh1p ‘for ‘this household type is
gound in -the Bus1ness Community and Effective” Government
roups.

-~

Household Type II -- is “the typ1ca1 middle-class household

« in which the head of. households occupat1on is clerical, sales,
or kindred types. Income of the family is primarily in the ; -
$7,000-$10,000 range. ‘Education of the head of the house- |
hold is some college or at least high scheol graduation. |

4
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"Hotsing value is primarily in the $15,000-$25,000 range,
.and gross rentals would usually ve from $100 to $149 per
month, though they may be somewhet lower. .Interest group
affiliations for this type, are with the Effective Government .
Groups on the one, hand, and with the Right-wing Conservatives :
on the other. ' :

» . ’ . . . ’
Household Type III -- the most numerous and widely-distrib- *
uted of the five types is characterized By a mixed member-
ship of very low income white collar workers, skilled
craftsmen, and foremen, though the/latter two predominate.
in the outlying areas, farmers fdll #nto this category.
Family: income is primarily in the 00-%$9,000 range. )
The head of the household's education is typically high- =
school graduation. Housing value is usually in the $12,000-
"$20,000 range and rentals are from $80-$125 per month. -
Members of this group are apt to belong to the Labor Vote amd/ -
. 0T the nght-WingﬁCbﬂServative-interest groups. -

Household Type IV -- is composed of semi-skilled workers,
industry operatives and non-household service workers, such .-
as waiters, barbers and parking-lot attendants. Family in- = ° ~
come is in the lower portion of the $4,000-$%,000 range.
Housing values range from $10,000 to%$14,000 with gross )
rentals being $70 to $90 per month.. Edugation of the head
of the household is usually 9 to 11 years. Interest group
membership for this household type is found in the Labor
Vote' and among the Civil Rights Groups.

Household Type V -- is the lowest stratun of society,. and
heads of households are laborers or household scrvice work-
ers. The vast majority of.the area's unemployment are of
this 'type and roughly half of all members are elderly and
retired. Family income is less-than $5,000 annually and
the value of housing is less than $10,000, with rentals
primarily $50-$75 per month.  lleads of households have
usually not been educated beyond the eigth grade. Member- .
ship in interest groups is found in the Labor Vote and

‘Civil Rights.Groups.

Political involvement of the five household types declines
from ‘Type I (the highest) to Type V, the latter being
generally apathetic. Likewise, concern with government
operation and provision of public services is highest in
Type I households and declines steadily through Type V .
families., o : ,

The five household types will tend to demand housing of
the five residential development types according to the
following percentagés: i )
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-

. . Household Type I -- 50% will choose R-1; 30% R-2 and .

o - 20 %. rl'l

20% will choose housing in each of
the five development types

. |-
- '10% prefer R-1; 30% preéfer R-2;
20% choosc R-3; 25% take M-1, and-
15% M-2 ) J

20% will choose R-2; 40% R-3;.
10% M-1, and 30% M-2 C

. /\——J '
Houséhold Type V -- 40% 'will be in R-3; 60% in -2
IMPLEMENTATION PLAN ' *

Household Type II

Household Type III
» up -

. ~ '
Household Type IV

[ 4

Under the 1970 Clean Air Act, each state must prepare and.
- have approved by EPA an Implementation Plan which details
the methods, strategies and timetable which the stagte and
its jurisdictions will employ to meet and maintain the
“Air Quality Standards within the control region(s) within
its jurisdiction, ' ' "

IMPROVEHENT 80STS

Improvemdpt costs are fees to prepare raw land for develop-
ment, including subdivision costs, sewer and water connect-
tions, drainage and engineering. Developers are required
to pay improvement .costs on all land on which they build
structures. For residential property, improvement costs
are on a per unit basis as follows:

L]

T —1 T T Y I |
I R-1 I R-2 I R-3 I M1 1 M-2 I
1 I 1 1 1 I
T T T T 1
I $1,000 I $800 I 4700 I . -$600 I $400 I
1 I 1 1 I 1

For commercial and local industrial land.qées, ihprovement
costs are on a per acre basis; for each the fee is $5,000

st

per acre. S

These fees are automat&éally applied to all lénd on whichi ‘

b

the Developer builds,’
. ‘ A

g

}

L<Y
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-~ INTEREST GROUPS . . o %,

13 e
3 PR X
e T AN

In APEX County there are 5 major political interest ggﬁuﬁy
that take stands on public policy issues and have a sig~

.nificant impact upon voting behavior. The more extreme

the position assumed by one of these interest groupns (as
indicated on a.scale of +4 to -4), the/greater will be
the voter turnout surrounding any particular referenda or
election. ELach of thesé¢ interest groups derive their
constituency from among two or more of'the "Household Types"
(See IIOUSECIIOLD TYPES) . / - )

e ]

is primarily towards issues such as//fair' employment, neigh-

) [ . .
l. CIIL RIGHTS GROUPS: The orienzﬁtion of these groups
borhood improvement, and problems that affect minorities.

. Their leadership is drawn from the /elite liberals or the

ghetto activists, their membership;from the lower sociadl
strata. Their mode of operation is typically public pro-

/!
&

. test and demonstrations centeredd#round a very specific

policy issue or community problem, and their influence
on the system as a whole is modetate,

2. EFFECTIVE GOVERNMENT GROUPS{ Are overwhelmingly middle
class, composed primarily of professiondl people, a large
percentage of..them women. These groups are interested in

a8 wide range of issues, on wh@th they exert moderate influ-
ence. their orientation is towards goveramental efficiency and

-

towvards community growth and-image-.

3. BUSINESS COINMUNITY: Draws from the whole range of
comnercial and mercantile interests, as well as some from
the professional areas such as law, engineering 'and
medicine. The business community exerts the highest degree
of power of all politically oriented interest groups;

their interést -is directed primarily at community image,
growth, and "BOOSTERISM",

-

4. LABOR VOTE: Are'more conservative locally than nation-
ally and exhibit some divergency betwecen craft unions ‘and
industrial unions, the former being more conservative. The .
labor vote exert moderate influence on a range of issues .
somewhat less broad than those of interest to the "Effective-
Governnent Groups". 'The conservatism of the labor vote.is
especially apparent in the opposition of some of its con~

. stituency to public spending for social welfare. )

5. RIGHT-WING CONSERVATIVES: Draws its.membership primarily
from people who resisc change and advocate conserving the .
"traditions of Americanism--God and Country." They are
generally against social change, increases in government
nfluence in local affairs and public spending on social
programs. Since these groups do not advocate change, they
usually only become actively involved in public issues as a
reaction to public programs proposed by other groups.

-

'\’ | 36__, T
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INTEREST RATE - -

The cost of blrrowing money will vary for the Industrialists
and Developers according to both their credit. rating and the.
. length of the loan, i.e,, how many years will be taken to
,repay it. The maximum number of years on any loan by an
_ Industrialist or Developer is 20 years. Applicable interest

rates as follows: ' . , .
' . 4 o
I ’ I -"Credit Ratin I ,
I Years:to -Repay R S . . .
1 , ' 1 I 1 1
I 1-2 I 4% I 6% I 8% I
1 1 I - I ~ I
I 3-5 I 6% I 8% 'I12% 1 - ‘
\ I I ) S { I
i I 6-10 ° . T 8% I-'12% 1I116% I y
I o I I I I
I e 11-20 I12% I16% I 20% 1 :
Y I I 1 I I 7

The cost of borrowing noney for governmental agencies, the
.interest rate on bonds, will vary according to the credit
rating of the jurisdiction, and will differ between general
., obligation and revenue .bonds. Since revenue bonds are not
backed by- governmental taxing power they are riskier and
therefore carry higher ‘interest rates than general obligation
bonds. As a jurisdiction's credit rating falls from A<l to

N A-3, the interest rate on general obligation bonds will °
© increase fron 4.5% to 6%. : '
INVERSION

A layer of air trapped near the ground by a layer of warmer
air above it, ’

' . ~.
“ \\

I1SSUE T
“ Issue. is used to refer to a problém situation presented to \\“\\
¢ play in ghe METRO-APEX HEWS, Following each issue are .

two to fouT alternatives one of which must-be selected by
the player. :

(See: ELITE OPINION POLL)
"JURISDICTION

Jurisdiction refers to one of the political units in APEX
County, Abbreviations used in the game are:
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(Jurisdiction 1) CC - Central City

-* (Jurisdiction 2) SUB - Suburb
(Jurisdiction 3) TW’ 1 - Township 1
-(Jurisdiction 4) Tu - Township 2
(Jurisd1ct1on 5) - - County
(See ANALYSIS AREA ) }
LAND USE * e x -

Land use is.a'term used to refer to the spatial disttribution
of City and rural functions~--its residential commiunities or
diving-areds, its industrial; commercial and retail business
districts or major work areas and its agricultural, institu-
t1ona1 and’ leisure time funct1ons.

(See DEVELOPHENT TYPE and ZONING CATEGORY.).
LEACHATE " ' -

Water moviﬂg-vettically through the soil of a landfill thet
may become contaiminated from the waste material in the fill.

MAXIMUH PRODUCTION CAPACITY

+ This is the maximum number of units which can be produced
by.a gamed industry in a cycle, with the plant and equip-
ment in existence during that cycle. Maximum capacity may
be increased by making capital expenditures. for building
and equipment., ilew product1ve capacity becomes .available

..only in the cycle following’ that in which money is budgeted
for-plant expansion, .

- MEAN PROBABLE NUMBER 'PER 100 ml (HPN/IOO ml)

A measure of the amount of coliform organisms per unit.
volume. By using quantities of sample varyihg in gecometric
series i.e., 0.01, 0,1,.1.0 milliliters, and by applying the
usual ‘test for coliform organisms, it is possible ts deter-

_ mine a stat1st1ca1 estimate or "most probable number" of
coliform organigms per 100 ml of water. ,

uICROGRAHS PER- CUBIC METER

The-weight of a substance in 1/1,000,000 of a gram conta1n-
ed.-in one cubic meter of volume.

MILLAGE -

Millage is the tax rate, .in mills, which is applied to
State. equalized progerty valué to generate .property tax
revenue, One mill is equal to a $1 charge on each $1000
of value, or one tenth of one percent of the State equal-
ized value. There are three types of millage:

\

T
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A. lNormal Operating liillage is determined by local
Politicians. and is appgied to standard operating
costs of government by State and local law -~ the

local limit can never be hzgher than the limxt - .
set by the State, ,

- Local 'liwits, can be-used for financing special

programs.- It must be voted and passed on in a

B, Special llillage, which is not su“;ect to Stateﬁiyu
referendum. _ S

C. " Debt- Retzrement _Millage is not subject tq the State

- and Jocal, 1imits put it can be used for retiring - - .

general obligation bonds. This millage requires a
.favorable vote in a referendum.

Total)m1llage s the sum .of operating mlllage, any’ sgec1d1
millages "and the debt retirement millages which may
» in effect during the year. ,

/IiILLIGRAMS PER LITER (mg/1) . : '

MONITORING STATION ’ | | o

Wleight per unit volume. For water effluentsa milligrans
per liter is used to express the concentration in terms

- of the wexght'xn nilligrans of a dissolved or suspended .

pollutant in ons liter of water.
4

A monitor1ng station is a facility that houses air quality |
monitoring equipment for meagurement of ambient air quality. |
One air quality nonitoring S;Etxon may be installed and v

operated in any analysis area} The pallutants measured at
each monitoring station are: >

° .

/iPaiticuiaeee, so0z, €O, i'0x, and Hydrocerbon§

Each pollutant is measured by a different type of monitor1ng
equxpment.

(Seé AIR QUALTTY) L { .'

S~

NATIONAL ANB;ENT AIR QUALITY STANDARDS

NATIONAL hNVIRONMENTAL POLICY ACT LJBPA)

BPA has set Prinary and Secondary Air Quality Standards

which are the maximum concentration of air pollutants °

allowable by federal law, Primary Standards® are based on

protection of the public health and are to be achieved as

.a first priority. Secondary Standards are based on the o AT
public welfare and will be achieved as a second priority. o P

(See BGAL RBFERENCB IANUAL)




sion\(such as thermal) operdtiohs and leaving the site of
generation.

PLANNED . UNIT\ DEVELOPMENT S S ,

a development site such that the overall density meets the
zoning requirements,” but within the site certain arcas mdy
be of -a higher concentration than those other developments-
around this site, This allows the Developer more flpxi-

bility in designing planned neighborhoods.

. (See DENSITY)
PLANT INSPECTION . S

v\ : . ;
A planne\ unit development is an ;llocatibdﬁbf densi%y“to

1

.

A plant inspection is an "'on-site” examination 'of production
and pollution control equipment, processes and procedures:
Plant inspections ordered by the APCO- will provide him with
information on the production processes; prodyction capacity;
“fuel and process rates; control systems; smoke,code
(Ringelmann number); and odor code (Stinkelmanid‘“‘numbex)
for'each process of a specific gamed or non-giamed emission- -

source, E ‘ -
_PLANT MANAGER | . 7 ‘
. .' .
- The player in the role of Industrialist is acting as a

Plant lianager.

(See BOARD OF .DIRECTORS.)

POLLUTANTS N , - ,
- Aif. Pollution: f ’ 5

(1) Particulates: particulate métter_is any material (except . ”Q

- ' uncombined water) which exists in a‘'finely divided form - i

as a liquid or solid at standard conditioms.
(2) Sulfur Dioxide (SO2) is a pungent colorless gas
which 1s commonly emitted from the combustion of
, sulfur containing compeunds, especially fuels such - o
/ " as coal and fuel oil, Sulfur dioxide can alsoc be SRS
- enitted from chemical process plants, metal process :
plants and trash burning incinerators. "l

'
A

i C
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Carbon lonoxide (CO) is a colorless, odorless, very
toxic gaseous product of the incomplete combustion of:
common fuels. It can also be generated by metabolic
processes and the partial oxidation of carbon-contain-
ing compounds such as limestone. Carbon monoxide
adversely affects human respiration by interferring
with the body's ability to assimilate oxygen.

<
Oxides of Hitrogen (NOx) are formed when oxygen and -

-nitrogen are heated to a high temperature. Suffic-

iently high temperatures to produce significant amounts
of NOx are normally only reached in modern efficient
combustion processes such as electric power plants

‘and automobile engines., Oxides of nitrogen in com-

bination with hydrocarbons and sunlight are major
constituents of photochemical smog.

Hydrocarbons (HC) are compounds containing combinat-’

ions of hydrogen and carbon. ' Gaseous hydrocarbon

air pollutants are most commonly emitted from the
incomplete combusion of fuels such.as gasoline, coal,

0oil and gas from the production, handling and evapor-
ation of gasoline, paint thinners; solvents, .etc.
Hydrocarbons along with oxides of nitrogen and sun- - -~
light are important in the generation of photochemical
smog, - -

\
. ~f¥“’W§€;;~;;I;;¥ion:

(1)

(@)

(3)

1)

(5)

Biological Oxygen Demand - B.O.D. is the amount of
oxygen needed by any polluted water or-sewage to
allow micro-organizms to consume the suspended and
dissolved biodegradable organic material found in

. the 1liquid under aerobic conditions.

Coliform Bacteria - Micro-organisms found in sewage : :
serving as the indicator of bacterial contamination. - S e
in water quality.

Dissolved Oxygen (D.0.) is the amount of oxygen found
and avaiIaB?e for biochemical activity with a given
volume of water (mg./l.). The saturation point is

dependent upon temperature, chemical characteristics
of the water, and barometric pressure.

Nutrients + Nutrients are phospates, nitrates, ‘nitro-

. gen and phosphorus released as waste from certain

industries or produced from agricultural and urban
runoff. : '

Thermal Pollution - The increase in temperature of
surtace waters as a result of the use of these

a0
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k4

waters for cooling purposes by industry or public
facilities. The heat accelerates bilplogical processes
in the stream, resulting in reductioif of oxygen
content of the water, .o

(6) Total Dissolved Solids (T.D.S.) - The| amount of solids, '

dissolved 1n a given volume of water (mg./1).

POPULATION EQUIVALENT ',.

The population equivalent is a means of converting (a)
residents, and (b) employees and clients of industries and
commercial facilities into a standard measure of the .demand
placed on such public capital facilities as' sewers, streets,
and water.supply. The population equivalent of an area
(analysis area or jurisdiction) is:computed as,follows:

P.E.= [Total households]+[.J x all employées of ‘commerce
and industry] :

For use of popﬁlation equivalents in APEX County, see
CAPITAL PLANT INDEX.

PROCESS RATE A

Process rate refers to the amount of materials processed by
an Industrialist per unit time. The measure is specified
.in tons, pounds, barrels, per minute, per hour, etc.

PRODUCTION LEVEL

‘This is probably the key item determined by an Industrialist
each.cycle. It is the number of units of a product his
plant will produce in that cycle. The Industrialist is
free to set his production at any level he chooses, as long
as the figure he sets does not- exceed his maximum production
.capacity. ... . . .. ) ) o )

PRODUCTION PROCESS

)

\

A production process is a definable part of the overall
production system of a given firm. Each gamed industrial
firm may have up to five production processes, while each
non-gamed industrial firm is assumed to have only one process.

PROMPT .'CRAP

Wastes that are recycled for direct reuse without ‘entering
the solid waste stream.
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& QUASI-PUBLIC LAND

This is land owned by tax-exempt organizations such as
churches and fraternal organizations. Such land includes
church buildings and schools, cemeteries and such m1sce11an-
eous bu11d1ngs as Elks lodges, etc.

"REACH

A reach-is a generally homogeneous segment of a river or
stream., Often in water quality management typical measure-
nents of water quality from any point in the reach are
used as representative of the entire reach. :

RBFERENDUM

A referendum is a- vote of the (simulated) population of a
jurisdiction on some issue presented to the people by he
Politician. Most usually referenda are.called to app

(or reject) a general obligation bond issue or a request
for special millage, although they may be called to approve
some legislative matter, such as open housing.

REFUSE

A term app11ed broadly to. mixed solid waste including food

waste, trash, street sweepings, and non-toxic solid industrial
wastes,

REZONING APPLICATION FEE

The rezoning app11cat1on fee is a charge of $100, which

is assessed for each rezoning request submitted by a

Developer or Industrialist. It is included in that player's
_ financial statement for the next cycle.

RINGELMANN JNUMBER

Tf " The Ringelmann Number is a scale for neasur1ng the blackness

| of smoke fumes and is equivalent to the opacity. Ringelmann

| Numbers “and opacities are used for sgeC1fy1ng allowable ‘

| smoke emissions (R1nge1mann for black and opacity for o.her

| : colors). #0 = zero opacity #1 = 20%, #2 = 40%, #3 = 60%,

l #4 = 80%, #5 = 1003, In. APEX County; all smoke read1ngs are
reported as Ringelmann Humbers.

o . SALVAGE

The recovery for reuse of any valuable component from the
1 d waste strean,

a’ ~
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SANITARY LANDFILL | i

f
{

An operation/@hére solid waste is deposited in/ the ground

in a controlled manner. /The waste is compacted when deliver-
ed and covered daily. (APEX County can have three classes of
sanitary fand fills. (See below.) i '

i

A ‘ Vi . /
SANITARY LANDFILL--Class 1 i
A sité/wherérdispoéal of toxic or hazardous\iﬂdnstrial
_ waste (solid waste type 1) is permitted due.tp the geology
and soil characteristics., Solid waste type 2' and 3 may
: b

be déposited.in this class site.

SANITARY LANDFILL--Class II ~ . ? P

i

L

A site where only non-toxic or, non-hazardous ;waste may be
‘deposived. These sites.receive primarily mixed municipal
refuse (solid waste type 2). Solid.waste type 3 may also
be deposited in this clais/site. :

SANITARY LANDFILL--Class III R
A site where only solid fill (solid waste type 3) may be
deposited, ' ) ’

v

SEWAGE TREATMENT LEVELS -

. Primary Treatment - A series of mechanical treatment pro-
cesses including screening and sedimentation, which removes

. most of the floations and suspended solids found in sewage,. .’

but which have a limited effect on colloidal’and dissolved
material, . N ) ) RN

Secondary Treatment -".A series of biochemical, chemical,
“and/or mechanical processes which remove, oxidize or
stabilizeé nonsetteable, colloidal, and dissolved.organic
matter following primary treatment, ‘ ' -

. . . t . - .
Tertiary Treatment:- Any sewagé treatment process that has
the capability to remove over ninty-nine percent of the
pollutants.in sewage if it follows secondary treatment.

SOIL PERMEABILITY

-~

- A measurement of the.water porosity of soil; soil porosity-
neasured in gallons per day of .water which will.be absorbed °
by one square foot:of soil surface. B

*

-
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—

. SOIL SURVEY

An enginéering/géolqgical survey of an analysis area which -
‘provides ddata on the vater table levél, soil type, and soil
perneability. These parameters are important criiéria to
determine the suitabiljity of an A.A. for Class I, II, or III
L. sanitary land fills., “ , . ' .
. SOIL TYPE '
Three predominent soil types are found in APEX County--«
clay, sand or gravel,

SOLID WASTE . o
A . _

_ "Any waste that can be handled as a solid rather than a
liquid, ~ : - o '

SOLID WASTE DISPOSAL

The end po\nt of solid waste handling; may include épen
dumps, sanitary land fills, incinerators, composting, haul-
h”ing out of |APEX County by contract, salvage and recycle, etc,

SOLID WASTE SOURCES:.

~

Solid -wastes are generated from various sources as -

Household - Solid wastes from residences.,’ .
. _ oS “
Commercial - Solid wastes derived from non-1ndustr1§_
commercial operation.
~ , 1]
Industrial - Wastes produced as a result of manufacturing
or related industrial operation. -

Hunicipal - Mixed llousehold and Commercial wasté that may « .
contain some street cleaning wastes and industrial solid
wastes. ¥

, Agricultural - Wastes derived from basic crop or animal
operation including waste vegetables, minerals and animal
manure, - . .

SOLTD WASTE TYPE

A

APEX County solid wastes are specified as one of three,
following types--

. - S.W, Type 1 - Hazardous Wastes; includes sewage sludge,
~ pesticides, industrial chemicals, etc., (Only small
. quantities of high toxic wastes and radioactive wastes .
- are generated in APEX County and these are not included )

in Type 1 wastes.)
40
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S W Type 2 - llousehold/Commercial Refuse; includes trash,
1sh, garbage and ‘decomposable organic refuse from
ecommerc1al and household operatlons p1cked up by regu;gr
o/ routecollectign, ,

S.W. Type 3 < Solid Fill; includes bulky non- water soluable,
non-deconposable inert sol1ds from municipal and industrial :/)
operations, demolition, eté¢. [Lxamples are earth, rock,

gravel, concrete, asphalt paV1ng fragments, clay, glass,

and rubber products. :

Industrial wastes are distributed among the above three o Lot
categories depending upon the characteristics of the 4 ‘
part1cu1ar waste,

SOURCE TYPES (AIR POLLUTION) . o

Point Source - A stationary source of pollut1on wh1ch has’ :
the potential of enmitting a substantial amount of pollut- ° s
ant(s) such as a factory or power plant.

Line Source - A moving source of pollutants such as automo-
" - biles, buses, -trains, and aircraft.

Arca Sources - The sum of nunerous widespread small station-
ary pollution sources.as the space heaters in buildings. -

developments which indirectly generate substantial pollution

by means of activity associated with then (such as vehicle
: traffic generated by shopping centers, sports complexes, .
. airports’, etc,) '

_ STANDARDS OF PERFORHANCE

Indirect or Complex Source - Stationary facilities or \\

Direct limitations of pollutant emissions from certain
types of high pollution sources (power plants, etc ) set
by .EPA and/or the states.’ ] ,

STATE LCQUALIZED VALUB

State equallzatlon is a process des1gned to even out
differences in‘ assessment practices among political’
jurisdictions, The state ecqualizgtion factor agplled
to each jurisdiction's assessed yalue may thus
different. The state equalized value for a jurisdiction,
reached by applying the factor to local assessed value,
is the base on which millage is levied to feénerate
property tax revenues.

s




STINKELMANN ‘NUMBER

The Stinkelmann Number' is .a scale (developed in APEX County)
for measuring odor emissions, and for specifying maximum
allowable odor emissions. Numbers range from 0-5, covering
least to worst odor levels, respectively.

. TAX_RATE
See !IILLAGE

TRANSFER STATION

Site at which wastes are transferred from small compacter
vehicles to larger long distance transport vehicles.

JRASH . .

The non-food, non-putrescible fraction of solid waste.

UNIT COSTS 7 '" ‘
The costs to the Industrialist of operating his plant are
calculated, for each production component, except labor,
on the basis of the amount and cost of each component
required to produce.one unit of the product, 'These unit »
costs apply to fuel, administrative overhead, inventory, ,
and raw materials, . L0 -

Fuel Cost applies to the fuel required to‘produce'each
éndusfrialist's product and will be different for each .
uel type.

© General Administrative Costs include all overhead expend-
-1tures, other than salaries, involved. in production.

Inventory Carrying Costs must be paid to store product
inventory trom-one cycle to the next. This cost excludes
- ,taxes on .inventory. ....- ... ... .. e e, T

Materials Costs include all raw materials required to
.produce the product, except fuel.

/ The unit costs for each of these components which are
i applicable for a particular Industrialist for the next
year are included in that player's output,

"UNIT SALES PRICE

This is the-price, which an Industrialist sets each cycle,
at which he will sell a unit of his product. Each Indus-
tr?alist except the power plant has complete control over
price; although the number of units he actually sells
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will be dependent on the relationship of his price to
supply-demand conditions in the general market, and to

. the current average industry-wide prlce (reported for the
last three years in the Industrialist's output).

: WATER QUALITY SAIIPLES - . . ) : \\\\.

A water quality sample is a water sample and analysis N
providing data on seven water pollutant parameters. , ‘ .
The. water quality manager may order water samples and N\
_designate the location from which they are to ‘e taken.’

' WATER TABLE LEVEL

*

The distance from the surface of the ground to the under-
~1ying ground water level.

"ZONING CATEGORY -

Zoning categories apply oenly to vacant land for APEX County.
Each of the six zoning categories may be developed into
one or more types.of land use:
FROM : I0
! ' « _ »
Zoning Category ' ' Developed Land use Type(s)
(1) R - Single-family (1) R-1 (low density, high gost)
residential (2) R-2 (med. density, meds# cost)
‘ .(3) R=3 (high density, loﬁ cost)
(2) M - Multiple-fanily (4) M-1 (low density, h1gh cost)
‘ residential (5) 11-2 (med. density, low cost)
(3) C - Commercial . (6) CL (Commercial-Local)
S : : o o (7) CR (CommerC1a1 Regional)
(4) I - Industrial © (8) IL (Local industry)
(9) IX (Exogenous industry)
(5) O - Oftice . (10) 0 (Exogenous office)
(6) A -.Agricultural (11) A-(Active farming)
“ /
C
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* Chapter 3

WATER QUALITY NANAGER ROLE DESCRIPTION

The Water Quality lManager (QI)\is concerned with preventing and
controlling the effects of water\pollution by maintaiping and
improving water quality through the elimination or reduction of
va pollutants from thé waters\ of APEX County. The primary
nis is to provide comprehensive, environmental protection
services in the area of water quality management as a part of
the environmental management program\of APEX County. '

. - LY . . .
The specific area. of operation of the WQM is intentionally
general with no specific limitations or constraints inposed on
what constitutes water quality management. The. challenge to the
new Q1 is to assess the nature of the problem, to ‘design a
managenent system to correct the problem and to implement, oper-
ate, and revise that management system. The remainder of this
chapter attempts to acquaint the new WQl{ with the water quality
n nt issues in general, and specifically those he will
confront in APEX County. The section ends with a proposed set"
of specific ‘functions for the WQii's consideration.

-

Water is used for a multitude of purposes fanging fronm
human ,consumption, to power production. The uses of water are
often sequential. Since the quality requirements are different
for each of the various ‘uses, the demands for water must be
weighed -against each other in order to define a resource manage-
ment prograh which can satisfy multiple criteria at the least
cost to society. Watergis a linited resource not only in terns
of quantit%;but in termé of quality, ‘

A major dilemma. confronting the WQ1 is the number of
governmental institutions whose activities affect water quglity :
in APEX. The prograns and ‘administrative authorities and \ .
responsibilities are diffused and distributed within the local
govéffifients resulting in a fragmented management approach to
problem solutions. The Planning Department is responsible for
- developing land useé, zoning, subdivision .regulations,. and . ..
community growth plans. ‘The Public Works Department operates
sewage and water treatment facilities. The Public liealth Depart-
ment' administers regulations and may condemn beaches and water
supplies when their quality falls below acceptable standards.
This situation where responsibility is diffused results in
ineffectiveness, duplication of effort, and lack of coordination
of the various programs which concern wa®er quality. In an
attempt to bring order to this chaotic situation, the Board of
Suni!iggors recently established the anironm%atal Quality’

Age and directed it to develop and administer an integrated
environmental management program for APEX County.

-




. transitional period to.institute changes in the governmental
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The Environmental Quality Agency (EQA) is charged with the
duty of administering -and coordinating APEX County's environ-
mental protection activities. To this end, the EQA will normglly
direct and coordinate the activities of the Air Pollution Control
Officp and the recently established Water Quality Management and
Solid Waste ilanager Offices. . In addition, the EQA has respon-
sibility for several other areas of environmental concerns
including pesticides, noise pollution, and radiation.

At evﬁluation of the practical changes required by the
establishment of the EQA indicates that the WQ!! can use this

organization and ‘increase the effectiveness of water quality
programs. The emphasis of the move to develop a total environ-
nent agency is the integration of relevant environment activities.
The WOM could benefit by a restructuring of some governmental © -
functions to include consideration.for wate} quality.

Like other individuals in the. APEX community, the WQl

receives computer printout at the beginning of each cycle of play. -

This printout is a record of the decisions made by the WQli in the
previous cycle and of the funds spent in that cycle. The

printout also contains information which may guide the WQl's
decicions in the next cycle. - .. - ¢

In APEX, the County .goverrment has assumed responsibility

" for. water guality management throughout the Central City, the

Suburb, and the two Townships. The EQA makes a consolidated
budget request to the County Politicians each cycle. The EQA
also coordinates grant requests from'the Féderal government for

_operation of* the agency activities. : : ¢

areas of concern: assessing the nature, magnitude, condition
and trend of water pollution problems in APEX Courity; develoﬁ-
ing and implementing a water quality management system . for the
County; and administering the operation of an effective pollution

The WQM dgéice will be directing its efférts to three major

, control, program. \The planning function gerformed by the HQM is N
of cﬁficar"i“dté\aace." The- plan which i3 SRR

devéloped must be
considered within the context of the overall environmental
quality plan for APEX County. As such, the WQM competes for
limited resources with the APCO, SiM and other environmental
progranms, . ' .o

One of the WQM's, primary objectives is the development of
an effective resource management program rather than merely
surveillance and enforcement. Enforcement and control should
be considered as only one element, albeit an important one, of
an overall management program. - T

51

.

L




T e s Ams S Tmrmes m v Smmmres - owe—ede o v = e oy e crmore - — = = R . - r—— . = s

3-3
!

The VIl obtains water quality data in terms of measurements

. . of water quality, pollutant levels and concentrations, pollutant
' sources.and water treatment systems.\ This is accomplished . °
through monitoring stations, sampling<techriiques, inspections - . ;
and a variety of control techniques. This technical or quanti-
fiable type of information is specified in the computer printout,
in background material within role manuals and from other.players.
Other sources of information inélude the, news media, citizens

v and organized interest groups and water resource consumers.

The WQM has ,a formidable task. In order to nmaximize his -
effectiveness, it may be necessary to alter the established and
convenient practices of influential social units such as industrial

: firms, cities, and governmental agenciés.  This may result in an
encroachrent on their entrenched interests. In order to interact
effectively, the WQIl must be sensitive to the needs and motiva-
tions of all elements of the community,. '

A wide array-of goals confront the WQ!l with respect.to manage- -
ment of the water resource. 'The primary goal, of course, is to ,
bring the water pollution: situation under. control and to restore.
. the surface waters to the highest level of water quality obtainable
- If control becomes the’ crucial task, then the activity of the
* WQM should be directed towards water quality criteria, goals,
-and standards. If management appears as the key task, then an
inventory of existing conditions; levels, and amounts of pollu-
tants and planning objectives should take precedence, When,
where, why and how to begin the process becomes an. important -
decision for the WQM in undertaking his role activitie$s. Constrain:
ing any decision on activities will be the resources and funds
‘available to the WQlM to implement any action program. A first T
step maf be the evaluation of the resources -and funds available -
to the WQM currently and in the future,

. Because of the interdependence of water quality programs
and other environmental .quality programs and the impacts
of the decigsions or actions taken by others, beyond his.control '
or jurisdiction,.the.initial approach of the WQIt might be to,
inventory, analyze‘'dnd define those functional areas of opera-
tion of other. governméntal elements that impinge or constrain
‘water quality management and control decisions. Coupled with
this approach, . the WQM might-wish to determine the various scopes,
_levels and.degrees of authority of the other governmental units
... to carry out programs that relate to water quality. An,
=, additional task might be to.make an assessmént of the résources
" "available or attainable’to implement program proposals., Other
"tasks could -involve establishment of coordination channels and
procedures, development of a clearing-house function, establish-
"ment of a referral .system, the establishment of a County-wide
information management plan without regard to the administering
agency, etc. The WQM has the'very typical, real world job
of .determining who is going to do the job, what is going to |
' be done, when should it be done, how should™it be done, why

I s Y2 /




it should be ddne, where should it be done:-ih~short, the name
of the game is resource allocation management. o

, \ /c !
In Summary: °* o '

The‘WQM has several major techniques available for achiewe- )
ment of water quality goals.
1. Carry out monitoring, administration, enforcenent,
and public education progranms. s

2. Function as liaison between the technical and the
political ‘elements of the systen. .

"3, Establish goals and a workable plan for imple-
mentation. ’ .

4, Gain financial gppport for ‘the progréms.v

5. Advise the community on the quality of water
- resources in order to increase consideration of
water quality in regional developiient policy and
xredevelopment plans,

- : \ . . .' ¢
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I. .

II.

III,

Iv,

Goals.and Objectives
Specified Guidelines
Examine law creating WQM to determzne objectives'

A
B.

B.

-

1.
Unsp
1.

2.

Te

) IOQh
2,
Non-

1.
2.,

ecified Guidelines

3

Tt s T L

. One suggested procedure for beginning the VW)l operation follows:

Discuss. the WQM's present and future objectives
with the EQA, Chief Administrative Offlcer and

the County Board.

Discuss the objectives of 'the WQM thﬁ’the
other elements of the community such as a
Water Quality Managenent Advisory Board (if any)

nica

Compare water quality cr1ter1a,documents w;th

: 4§sessment of the Water Quality Problem (if any)

monitoring data” from APLX surface waters.
Assess other technical indicators such as

effluent and control system data.
echnical

Examzne citizen complaints in newspaper

Take notice of any apparent discrepancies in
the governmental procedugikfo consider water

quality.

Assessment of Resources
Available Resources
1.,

A.

B.

Develop and Propsse Changes and Additions in the Present .

Assess personnel, present fundzng, monitoring
and sampling capab111t1es, and Politician and

community support.

Possible Resources ‘ '
Assess State government's support, future County

1.

support,.and citizen support

Water Quality lanagement
Areas to be Lonsidered for Change

A.

2.

Legal authori

Coordination 27 direction of other pertinent

elenents vf County government
llater quality standards’

LR 4

4

Procedures for setting waste dzscharge require-

ments b
License and fine system

Expansion of monitoring and sampling system

Citizen input to policy development procedure

New funding sources

Community ‘relations (education and information

__programs)
Development of coordination between pertinent

nanagement functions throughout local government

which impact water quality

-5
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11, Development and establishmenteof authority for
a llater Quality Plan for APEX County

Reevaluate and Continue to Update the Préviously lMentioned
Processes Based on Changes in the Water Quality Environment.

4. ~ .-
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Chapter 4

ANNOTATED WATER QUALITY MANAGER WORKSIEET

/

The WQM worksheet h:. lour parts: (1) Elite Opinion Poll, (2) the
Budget Request, (3) ,udget Summary and Budget Estimate and. (4) a News
Release, This worksheet will serve as the official record.of your
agency. At the end of each cycle, these decisions will be transferred
to the computer. .

I. ELITE OPINION POLL

Each year certain issues will appear in the METRO-APEX NEYS
" which require decisions “f1¥ém all role players, acting as "the
""elite" .or power structure of the community. In some cases,
the decision of the elite is binding on the Politicians and
the poll Can be .considered the same as. submitting a referendunm
to the voters. Here the newspaper will read "DECIDED BY OPINION
POLL MAJORITY." 1In other cases, the decision of the elite is
merely advisory, and the Politicians can decide-whether or not
to heed their\manddte, Ilere, the newspaper will read "POLITI-
CIAN'S ULTIMATE-DECISION BUT ELITE OPINION SOLICITED,"
: -The outcome of the vote will be recapitulated in the next
. . cycle's newspaper. For each issue outcome, the newspaper will
also print the reactions of five interest’ groups--Civil
Rights Group, \Effective Governnent Groups, the Business
Community, the \Labor Vote; and Right-Wing Conservatives.

Players should vote on all issues in the Elite Opinion Poll,
including those on\ the Business Page. Each role will have
one vote. In thé™cases where there is more than one person
in a role, an agreement must be reached. g

The Elite Opinion Poligis especially impértant to the Poli-
ticians because their agtions relative to the poll may affect

their chances for reelection.

‘Instructions: Indicate your role and the cycle number at the
T top of tiie page. Then put the issue number in the left hand
column (this should not be confused with a project number), hd
ang the number of the alternative chosen in the adjacent
column,




II1.

A ]
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Example:

Issue No. . ,Alternative

42
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BUDGET REQUEST

/
A. Public Information and Education

Public Education is an integral part of an effective water
quality management prograrm. Public education typically covers
cost associated with reports, technical meetings, news releases,
conferences with Industrialists, Municipalities, and interested
citizen's groups. The Water Quality Hanager can develop public
awareness through an effective public education program.

Instructions: Indicate the type of program in the left-hand ~

. s1de and tne requested funds in the right-hand space. ! Then

total the expenditures.

Example:

A. Public Information and Education

/

Programs 1 Coggs ’ ./
television production 1 Q9 0

reports T 3 900

public school program 1 $ 750

inrormational telephone 1T 31,000

Total Public Information and Education $_7,650 -

B, Administration and Enforcenent

Administrative activities include many of the daily operating
functions of an agency. For example, they would include
functions associated with the preparation of the budget,
personnel matters, planning program coordination,. records
storage and retrieval, etc. The costs under this budget

item include a large portion .of the Water Quality Manager's
salary, as well as the general cost of doing business, i.e.,
secretaries, supplies, office machines, services, accounting,
etc. '

o8 <




" court cases,

» Instructions: In the le

4-3

' Enforcément activities, on the other hand, are those associated

with drafting legislation, prosecuting violators of water
pollution regglations, operation of a complaint file, building
tc.

As mentioned above, this section of the budget includes a
large portion of the Water Quality Manager's salary, It also
includes portions of the salaries of the rest of the staff.
This section may include the purchase of part-time 'assistance
from outside consultants or menbers of other public agencies
such as -the County Couns:i.

-hand column, list the various
administrative and enforcement programs of your agency. In
the right hand column, list the costs associated with these -
programs. Then total these costs.

Example: |

B.  Administration and Enforcement

-

» Administration -
" . Programs I Costs
olicy T 52,000
personnel I - 835,000
supervision 1 Ly
Total Administration $7,000
y .
Enforcement
Programs 1 Costs
legal preparation 1 1]
cosnunications 1 2,000
Total Enforcement $8,000
To+tal Administration and Enforcement $ 15,000

C. Stréap Sampling ,

Water quality samples from the Great River and Red Oak River
provide the Water Quality llanagement Office with data on the
condition of the waters in APEX County. The data can then be
used to develop .the water quality management program. The

cost of the samples are based on the cost of monitoring a
specific location (river reach) over the period of a year. The.

_‘'samples are taken on a daily, weekly or monthly basis depend-

ing on the vequirements of a specific water quality parameter.

99 :
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The cost covers wages of the sampling tean for their time,
sampling equipment, transportation, any special arrangementis o
necessitated by the particular location, and laboratory costs
"for the chemical analyses. For the location of the river
reaches, see the map in Chapter 6, "Background Information

' for Water Quality Manager Role,"

\ ) .
Instructions: Place the location {reach) number below the
priority number in the form, Total the number of samples.
Multiply the pnumber of samples by the cost per sample and
sgec}fy this value under the "Total Cost This Cycle" title on
the form. . : RV

Example:
€. Stream Sampling

Locafﬁons of Sampling by Priority

IPriority 1 1/ 27 3¥/.47 57 67 77 87 9710 INo. of ICost PerITotal Cos-

1 1 /7 /7 /7 /1 / 1/ [/ [/ [/ ISamplesILocationlThis Cyclc
ilocation Y 1/ 6/ §/I1/ 7 7 7 7 7 T & T §2200 I %8800

D. Eff;uént Sampling

Effluent sampling is employed to determine the chemical com-
position of various liquid effluents flowing from industries
into the waters of APEX County. The data from effluent )
sampling may be used to determine the major contributors of 7
_water pollution in order to:plan the optimal strategy for a - |
water quality management program. The data may also be ‘
employed in an enforcement program using effluent charges
based on concentrations of pollutants. The total cost of |
each effluent sampling is based on the cost of effluent
»  sampling averages for various locations for one year. The T
samples are taken on daily, weekly and monthly basis depend- i
. ;%ag on the requirements of a specific effluent parameter.
e cost includes the salaries of the effluent sampling tean,
sampling equ.pment, transportation, laboratory costs for
chemical analysis and the special requirements and arrange- .
nments necessitated by.&&e particular effluent location. ;
Instructions: Place the industry number below the priority
number on the form. Total the number of effluent samples '
and place the value in the appropriate box on the form.
Multiply the number of samples by the cost per sanple and
specify this value under the "Total Cost This Cycle" title
* on the form.
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Example:
.D. Effluent Sampling
Indu§trie§ in Priority of Inspections
}'P?iorlty 1727 Q} 4757 67 7INo. of In-ICost per Lfflu-lTotal Costl

I / / /. /- -/ /| Idustries ‘I ent Sam ling IThis Cyclel
1 Industry I 2/ 775743717 7 1 5 I 0~ -1 S§5U¥ 1

E. Planning and Evaluation

This element of the wate: quality management program is
concerned with the collection, reduction and interpretation
of data, the. development cf alternative agency objectives,

s and thé generation of alterrative programs to implement the
various proposed agency objectives. Another element of the
budget section is the evaluation of the on-going program,
Based on that evaMuation, changes in the program should be
reconmended. °

Instructions: Indicate the type of program on the left-hand
side ot the form and the associated cost on the right-hand
side. Total the program costs and indicate this total in the
appropriate space on the form.

*

Example:

Fs Planning and Evaluation

Program§ | I Costs’
aata analysis 1 32,000
progrdm development . 1 31,000 '
™ Total Planning ahd Evaluation | _$__.3,000 -

R

F. Intergovernmental Coordination

In order to implement a water quality management program :
effectively, cooperation with other governmental agencies |
and departments whosé functions influence the quality of the
water in APEX is required. The Municipal Sewagec Treatment ‘
Plants, the Sanitation Departments,. the Land Use Planning
Departments and Regional Planning Agency have impact on water
quality. Many inﬁrovements for water quality require capital
expenditures by the elected Politicians. Through coordination
with departments within local governments, support can be

gained for a local government's capital expenditures for water

61
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qQuality improvement. Other expenditures within this budget
category ‘include the costs of neetings in which the WQIt can

explain the water quality program to local officials to gain
their cooperation,

Instructions: Indicate the type of progran on the left-hand
side of the form and associated cost on the right-hand side.
Total the program costs and indicate this total in the
appropriate space on the fornm, ,

‘Examnle:
F. Intergovernmental Coordination
Programs - . I Costs
. _preparation § distri- 1
bution of materials I 51;000
water quality § local I . -
__governments Symposium I 32,200
Total Intergovernmental Coordination $__3,200

BUDGET SUIHMARY AND BUDGET ESTINATES

1.

Budget Summary

As expenditures for the six categories of the budget are

”

determined for this cycle, the values should be recorded in
Part 1 of this section of the worksheet under the column
titled "Total." As funding for the budget is determined,

the portion of the budget category expenditure from the County
and from the Federal government should be indicated in the
appropriate space. Signatures of the appropriate authorizing
representative is required, '

Instructions Indicate the expenditures in the appropriate
spaces, The County and Federal funding should be indicated

" under the title headings. The sum of County and Federal
“funding in any category should add to the value listed under

the heading "Total" for that budget category,
Example: |

1.

-+ Co  Stream ‘Sampling-WQli 1 U 1
D. Effluent Sampling-lQi! T 5¢ ' 9,U
E. Planning § Evaluaticn’ 21, . 2 2 0

‘Budget Summary (Cycle N) I County I Federal I Total I
A. Public Info, § Educ, © oL 0 i
B. Admin. { Inforce., . v9,0 3 X :

F. 1Intergov't., Coord, » Z

2

Total Budget Sumaary $13,500  $33,150  $46,650

b2
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-

N,
iy

Signature of County Representative

Signature of Federal Representative \

.\ \
AN -

\
\ A
§

2. Federal Grant Application - R i

ment. In these cases, a record of these present and future

Often multi-year grants are obtained from the\ﬁederal govern-
grants can be made on this forn.

i
\
\

Instructions: Indicate the amount and aSSOCIatéd cycle number
in the approprlate space. \ .

Example:
2, Federal Grant Application _
' Cycle_ (N) I Cycle_ (N+1) I Cycle__ (N+2) -
. X g L.

I

Original Funds _ 1

Granted for Cycle #33,150 I I

Additional 'Funds 1 I
Granted for Cycle = 1 ) | ‘

- X I

Total Funds $33,150 1 1

; |
Signature of Federal Representative T

3. thanges in Public Charges

The local government sets charges for use of municipally treatec
water and charges for sewage treatment. These values are .
initially established at $§ .32/1000 gallons. In later cycles
this segment of the worksheet can be used to change those
values.

Instructions: If there is a change to be made in charges for
municipally treated water and/or charges for sewage treatment,
indicate the new value on the appropriate line., Obtain the
signature of the approprlate author1z1ng local government-
Politicians,

g
L)
()
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Example:
3.. Changes- in Public Charges \
Cost bf Purchésing . Cost for Pumping Sewage
Municipal Water to Sewage Treatment Plant
($/1000 Ga}s.) (§/1000 Gals,):
_$0,32 \ :
(City) ' ) (City)

(Authorizing City Politician's Signatures)

___$0.32 .
(County) _ * (County)

(Authorizing County Politician's Signatures)

4, Budget Estimates 5

‘ Making budget estimates for the next two cycles provides an

opportunity for the 1WQM to plan his future program budgets.

The estimates represent puidelines for the continuing program.
The estimates should reflect changes in emphasis as the program
evolves. .Predicted changes in funding should also be indicated.
Often a proposed future program and expenditures is a require-
ment for current funding approval,

Instructions: Same as Budget Summary, Section III-1,

Example: Same as Budget Summary, Section IITI-1.

NEWS RELEASE

Each cycle you should report yoﬁr aétiiitieb to the community.
This is accomplished_pagtjally by developing a news rélease -

.Wfor the News lledia.

S~

Instructions: Develop and write a'news release .or publication.
resent the news release to the representative of the News Media,

Example: &

Qi News Release

This year the WQ! office was involved in developnent of a
Comprehensive Water Quality Plan for APEX County. Several
key issues in the plan have been identified. The WQM office
generatéd several alternatives for the issues. Alternatives
wiil be presented in the ‘coming year at public hearingg.

f'}
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Water Quality Manager Cycle

II.  BUDGET REQUEST

A. Public Information and Education

K Programs 1 Costs
\ 1
e . T
~ 1
) - I
% B I
Total Public Information and Education $ '
B, Administra:ion and Enforcerient ¢
¢ Administration
. Programs I Costs ¢
. }
.1
| S
1
‘ 1
Total Administration $
Enforcement
+ ¢ Programs I Costs .
)
1
-1
R 1 '
. -1
’ Total Enfordement $ ' .

o

Total Administration and Enforcerent

’_;/ C. Stream Sampling -~ QM
Locations of Sampling by Priority

I‘P?IG?T?;“T‘I72737I7B75777U7§7T¢/11/12‘I No. of I Cost Per ITotal Costl
I : I I SanplesI Location IThis Cyclel
TTocation®* I 7 /7777777 7 7 1 52200 1 1




Water Quality lianager.
y :

. D, ?Effluent Sampllng -=- WQIi
J:
# Locations in Pr orlty of Inspection

T Priority T 172737375787778797 10/ 11712 1F <1 In-ﬂé%ost Per ITotal Costl “
I I IdustriesIEf i

. f. Sam. IThis Cyclel
IIndustryrl'//////f/_/J// 1 ; IWT——'L_T" -

. . 1
E. Planning and Evaluation

Programs Costs

Total Planning and Evaluation ' . L $ L ff:‘

F. -Intergovernmental Coordination

Lan Lo Lo Eam Lo o)

—

b

Programs
A

./

| /

A .

i !

Total Intergovernmental Coord1nat1on -

Costs - ' r

=g b =l —§ = i

<%

1T, BUDGFT SUMMARY/AND BUDGET ESTIMATES

1.  Budget Summary (Cycle N} .1 County* I Federal*® I Total I
I, T I : 1 s 1
, ‘ ) g 1 T T
B. Admin. °§ Enforce. I I - I I
- | T 1 1
- C. Stream Sampling-WQM I I I i |
) N 1 ) 1"
D. Effluent Sampling=-WQN I I I . 1
' \r I I T
E. Planning § Evaluation I 1 I I
I 1 MR ¢ I
F. Intergov't. Coord. I I I. I
Total Budget Summary $ $ " $
. % . .
» (NOTE: SIGNATURES REQUIRED=--SEE NEXT PAGE)
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B

Water Quality Manager

Signature of County Representative -

Signatute.of Federal Representative

‘ {
"2, Federal Grant Application
Cycle_ (i#) I Cycle__ (N+1) I Cycle_ (N+
1 . ‘I )

Original Funds
Granted for Cycle
Additional Funds
Granted for Cycle*

Ll L B B N o
Lol Lol Lol o]

Toial Funds

-/ﬂ\\v’Signature of Federal Representative

3. Changes in Public Charges-

.

Cost of Pyrchasing Cost for Pﬁmﬁing Sewage -

Municipal Water to Sewage Treatment Plant

(8/1000 Gals.) ($/1000 Gals.)
(City)*® ' (City)*®

(Authorizing City Politician"s Signatures)

{County )+ ' (County)

(Authorizing County Politician's Signatures) . |
1
|

4, Budget Estimates for Cycle

(N+1) I County* I Federal®* I Total I '
A, Public Info. § Educ. 1 . T 1 1
B, Admin. § Enforce. I b3 1 I
C. Stream Sampling-WQM T T 1 1
D. Effluent Sampling-WQif T I I I
-, E. Planning § Evaluation . T 1 I 1
F., Intergov't. Coord. 1 I 1 I
Total Cycle ' (N+1) Est. $ $_ $

69
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5-5
Water Quality ilanager
- ) ~

Budget Estimates for Cycle .
(11+2) I County* I Federal®
A, Public Info. § Educ., \T
B. Admin. § Enforce. T
.C.  Stream Sampling-WQil
D. Effluent Sampling-WQM
E
F

Total

« Planning § LEvaluation
« Intergov't. Coord.

O e
| 1ol ]t o] 1o D 1t

Total Cyc}e (N+2)’Est.
\ '

: | ,
f \ |

|
THIS SPACE FOR ROLEADVISOR USE ORLY

»

N ¢

-\
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k)
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Cycle lo.,

,, (Name of the submitting role)
JIEVS RELEASE

The following is submitted to the
lews iledia for possible publication.

Id

Editors Recommendation: PRINT - TELEVISE

INVESTIGATE FURTHER OR REWRITE

............OO..Ol._......O..‘.................O................‘........

"
Cycle ilo.

e ————

} 'v(Name of the subnitting role)

RCHUS RELLASE

The following is cub .tted to the
News iledia for possiblec puablication.

Y

Editors Recommendation: APRINT TELEVISE

e ———————————.t—y.

. INVESTIGATE FURTIHER OR REWRITE
Q \

AN 71
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BACKGROUND INFORMATION FOR WATB, QUALITY MANAGER'S ROLE

- '\\ ' - \ /

1. Climatological Summary N

The climatology of this region is characterized by an average
annual temperature of 54.3° F and. an average annual precipitation
of 41.23 inches. There is a prevailing westerly wind with -a mern
hourly speed of 9.6 miles per hour., In Figure 1 there are wind
roses which represent 10 years of weather observations taken from
the airport in Analysis Area 29. Each line in the wind rose is a
vector which represents the percent of time or the speed in miles
per hour that the wind travels in a particular-direction. (The
direction of the vector is toward the center of the wind rose.)
Inversion frequency is also presented in Figure 1.

~

2., Topography

The topography cf APEX County is typical of the areas of the
North Central United States. The area is characterized as flat
with no sharp breaks in topography. The most prominent topographical
feature is the Red OQak River which joins the Great River in the ‘
heart of town, and continues to flow toward the west, The two
largest lakes are Lake Elliott in Analysis Area 16 and Lake Laiky _
in Analysis Area 14. As a result of glacial deposits .several .
unusual soils are found in this area which are ideally suited for
vegetable crops such .as lettuce, tomatoes, beans, and a}falfat

3. Water Quality Guidqlines

Figure 2 contains some generally-accepted tolerance limits
for various uses of fresh water for six parameters of water quality. .
These values are not legally enforceable. The information is |
included in 6rder to assist the Water Quality Manager in assessing
the present water quality in APEX County and in formulating any
water quality criteria legislation. The values contained within
Figure 2 are some generally-accepted limits for a particular para-
meter of water quality (row headings) for a particular intended . T
use (column headings). ' |

4, List of\Najor Industries ) |

The Chamer of Commerce has published lists containing infor-
mation about the major industries in APEX County. These lists are
included as Figures 3, 4 and 5 and they record the location, the
name, the number, and the initial production capacity of 40 major l
industries., |




S. River Reaches

In order to facilitate the interpretation of water quality
data, the river has been divided into 16 informational stretches.
The number and location of these "reaches" are found on the APEX
Map at the end of Chapter 1. Stream sampling inforriation concerning
the water quality of a portion of the river. is always accompanied by
the appropriate reach number, not the analysis area (A.A.) number.

o
6. Water Quality Components

The quality of the water in any reach along a river is a
function of several factors:

¥

1. The quality of the water as it enters that reach;

2. The quality of runoff water Irom the surrounding
land caused by precipitation or drainage;

3. The quality of any rivers or streams which join
in -that reach;

4. The quality of the effluents from industries,
businesses or public facilities which are dumping
directly into the river; and

, 5. The quality of any groundwater which enters below
the water 1iné of the river from the river banks
or river bed. This condition may be caused by
' nearby refuse disposal sites..

The Water Quality llanager should take into account all these
elements of water quality when formulating a plan for the pro-
tection and enhancement of water quality in APEX County.

7. Water Pollution Control for Indus;ries

Industrial water polluters have a number of options open
to them to control water pollution 1d their liquid waste effluents.
The W.Q.M. should be aware of these options and include them in
any plan to protect and enhance the waters of APEX.

‘I’¥Sible industrial water pollution control options include:

1. to install and operate water pollution control systems;
2. to decrease production rate;
3. to close the operation of or to replace control equip-
nent for other types of pollution which may produce
. water pollutants; or
4, to divert the effluent from the river to a sewage
treatment plant or other recepticle.

e
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8. Sewage Treatment in APEX County

There are two sewage treatment systems in APEX. The Central
City government operates a secondary treatment plant in AA 2 wh.ch
serves the residences in the City, many businesses and some resi-
dences in Township 1 (AA's 24-29). The County governmenpt operates
a sewage tyeatment plant in AA 19 which serves many of the residences
and businesses in the Suburb and Township 2 (AA's 14-24). The
County facility is a primary treatment plant at this time.

) The Water Quality Manager should check with the appropriate
planning authority to gain .further information and data concerning
each plant. The Planners have data on plant capacities, current
daily flow and effluent concéntrations after treatment. ‘

Recommendations by the Water Quality Manager concerning
changes in either plant such as upgrading the level of treatment
should be forwarded through the Planners to the appropriate govern-
mental body. :

9, Useful Conversion Factors-

1 cfs = 449 gpn. = 0.646 mgd. . |
1 mgd = 695 gpm. = 1.547 cfs |
. I~cfs for 24 hrs = 1.98 acre feet - ‘
Q in cfs X concentration in ppm x 5.4'- 1bs/day
Q in cfs X'IiPN/100 ml X 24.6 X 106 = Ho. of Coli./Day ‘
Q in ngd X IPN/100 ml. X 37.8 X 105 = No. of Coli./Day L 1
"1 mg/liter = .83 1bs/gal ‘
1 mg/liter = 1 ppn* - i
where cfs = cubic fcet/secoﬁd Q = quality of flow in cfs |

gpnm = gallons/minute ppm = parts/million
mgd = million gallons/day ~ )

%*Assumes a density of 1 gram/milliliter fg; solvent, e.g. water as
the solvent. .
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10. Organizational Structure

Below is a graphic representation of the APEX County Govern-
ment as it pertains to the Water Quality Manager.

7N\ : T~
\ ) I COUNTY BOARD OF SUPERVISORS I ~
I . I, S
T «\\\\
I
. ) I _ T ,
I COUNTY ADMINISTRATIVE* 1
I OFFICER I
I S
C T T —
1 R I )
I COUNTY PLANNERST P |
I I I
I,
I : I
I ENVIRONMENTAL I
I QUALITY AGENCY I
1 1 '
)|
I
I ) 1
T 1 T, T T T
I AIR POLLUTION 1 I WATBR I X SOLID I
I CONTROL I I QUALITY I I WASTE I
I OFFICER I A HANAGER I I. MANAGER }
I I I I I

4

*optional, depending on County Government's structure.

L
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Figure 1, WIND ROSES BY SEASONS
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Fig&ré 3
" GHAMBER OF COMMERCE
LIST OF MAJOR INDUSTRIE§ BY INDUSTRY NUMBER

LOCATION

INDUSTRY , PRODUCTION
NUMBER INDUSTRY HAME CAPACITY (A.A.)
1 Shear Power Company . 500 Megawatts 3
2 People s Pulp Plant 300 Tons/Day 2
3 Rusty's Iron Foundry 50 Tons/Day S
4 Gestalt Malt Brewery 8740 Bbls/Day 1 27
5 Caesar's Rendering Plant 23 Tons/Dbay 12
6 busty Rhodes Cement Company 12500 Bbls/bay 23
‘7.. Shick Cannery 9560 Cases/Day 3
8 Municipal Incinerator 200 Tons/Day 10
9 Humpty Dump 250 Tons/Day 15
10 Flies Dump 250 Tons/Day 26
11 Aiito Assembly Able 500 Cars/Day 4
12 "Auto Assembly Baker 200 Cars/Day 4
13 Auto Assembly Charlie 100 Cars/Day 6
14 Wolverine Forging Plant . 200 Tons/Day 7
15 Finch's Forging Plant 200 Tons/Dbay 6
16 Smithy's Forging Plant 200 Tons/Day 2
7 Ahead Forging Plant 200 Tons/lay 6
18 Wordy Printing Company 18000 Feet/lir 6
19 Bogus Printing Company 13000 Feet/lir 6
20 . Boylan's Fertilizer 180 Tons/Day 2
21 Peter's Water lleaters 700 Shells/Day 7
22 Tar lleel Asphalt Paving 1600 Tons/Day Y
23 Concrete Batching 1600 Tons/Day 12
24 Spartan Galvanizing Company 24 Tons/Day . 8
25 lonkey Brass Melting Conpany - 14 Tons/Day S
26 Trojan Varnish Hanufacturing 660 Gal/bay: 10.
27 Hannah Feed and Grain *360 Tons/Day 1
28 La Rue Soap and Detergent 430 Tons/Day 1,
29 Acme Dry Clcaning 800 Lbs/Day 4
30 Trojan Dry Cleaning . 300 Lbs/Day 7
31 Losten Foundry - Iron 50 Tons/Day 5
32 Dusty's Cement Products 12500 Bbls/hay 3
33 Rembrandt's Rendering FaC1lity 23 Tons/Day 27
34 Wiffenpoof Fertilizer 130 Tons/Day 1
35 Saint' Andre Asphalt Paving 1600 Tons/Day} . 15
36 Oriental Concrete Batching 1600 Tons/Day 20
37 baily Journal Printing 18000 Feet/Hr 7
38 Tiger Body Assembly 500 Autos/bay!, 3
39 Academic Feed and Grain 360 Tons/bay. - 13
- 40 Spotless DLry.Cleaning 800 Lbs/Day 11
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‘LOCATION
(A.A;)

3

. Auto Assembly Baker

“Peters Water lleaters

'Fihure 4

’ CHAMBER OF COMHERCF ‘
LIST OF MAJOR INDLSTRIFS BY ANALYSIS 'AREA

/ Ve

PRODUCTION
CAPACITY

360 Tons/Day
480 Tons/Day
180 Tons/Day
200 Tons/Day

INDUSTRY NAME

llannah Feed and Grain )

" LaRue-Soap and Detergent .
W1ffenpoo£ Fertilizer - '
Smithy's Forging: Plant
Boylan's Fertilizer
People's Pulp Plant .
Shick Cannery .

Dusty's Cement Products
Tiger Body Assembly
Auto Assembly Ablet

300 Tons/Day
12500,Bbls/Day

- 500 Cars/Day
200 Cars/Day

Acme gy Cltaning 800 Lbs /Day

Rusty's Iron Foundry

Monkey DBrass Heltlng’Companx 4

Losten Foundry

. Auto Assembly Charlie

. Finch's Forging Plant

Ahead Farging Plant

Wordy Printing Company °

Bogus Printing Company

Wolverine Forging. Plant - ' ~°

14 Tons/Day
50 Tons/Day
. 100 Cars/Day
200 Tons/Day
200 Tons/Day
18000 Feet/Hr.
18000 Feet/Hr,
200 Tons/Day

800 Lbs/Day
18000 Feet/ilr,
500 legawatts

Trojan Dry Cleaning .
Daily- Journal Printing

Shear Power Company

. Tar Ileel Asphalt Paving
Spartan Galvanizing Company
Trojan Varnish Hanufactur1ng
Mun1c1pa1 Incinerator °
Spotless Dry Cleaning
Caesar's Rendering Plant

* Concrete Batching

Acadenic Feed and Grain’
Humpty Dump

Saint Andre Asphalt Paving
Oriental Concrete Batching
Dusty Rhodes Cement Company
Flies Bump , -

Rembrandts Rendering Fac111ty
Gestalt Malt Brewery

660 Gal/Day

. 200 Tons/Day
- . T 800 Lbs/bay
LT 23 Tons/Day
: 1600 Tons/Day
360 .Tons/Day
250 Tons/Day
1600 Tons/Day
1600 Tons/Day
12500 Bbls/Day
250 Tons/Day

. 23 Tons/Day
8740 Bbls/Day

-180 Tons/Day .
9560 Cases/Day
500 - Autos/bay -

‘50 Tons/Day '

700 Shells/Day

+ 1600 Tons/Day *
24 Tons/bay,

I

. NUMBER

27
28
34
16
20
2
7.‘.
32.
38
"11
12 -
29 .-
-3
25 .
31 . Con
131 .
15'. i P
17 v
18
19
14 . |
21" |
30- \ ) ,‘
37 .«
1 ,
22 |
24 - ;
26 |
8 o
40 - |
- |
23 |
39 3
9 - |
35 .
36 . |
6 .
10
33 |
4 -

l
1
!
1
\



27
39
5
33
4
7

18
19

37
’ %

26
20
- 34

~

- 28

1’2‘2
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Figufe S

CHAMBER OF COMMERCE .
LIST OF MAJOR INDUSTRIES BY TYPE

PRODUCTION
INDUSTRY NAME CAPACITY

FOOD AND AGPIChLTURAL
" llannah Feed and Grain 360 Tons/hay
Academic Feed and Grain 360 Tons/hay
Caesar's Rendering Plant , ' 23 Tons/bay
Rembrandt's Rendering.Facility 23 Tons/Day
. Gestalt lfalt Brewery 8740 Bbls/bay
Shick Cannery 9560 Cases/Day
PRINTING AND’ PUBLISHING
WOrdy Przntzng Company ‘ 18000.Feet/ﬂr
Bogus Printing Company/. 18000 Feet/Hr
Da11y Journal Printing 18000 Feet/iir
CHI’MICAL PROCESS’ INDUSTRY v
Trojan Varnish nanufactur1ng 660 Gal/Day
.Boylan's Fertilizer - 180 Tons/Day
Wiffenpoof Fertilizer 180 Tons/bay
LaRue, Soap and:Detergent . 480 Tons/Day
m:mm\/ PRODUCTS * INDUSTRY ,
Tar ileel Asphalt Paving ' 1600 Tons?Day
Saint Andre Asphalt laving. 1600 Tons/Day
Dusty Rhodes “Cement Conpany 12500 Bbls/Day
llusty's Cement Products 12500 Bbls/Day
Concrete Batching 1600 Tons/Day
Oraental Concrete Batching - 1600 Tons/bay .
dETALLURGICAL TNDUSTRY . -
PRINARY METALS IKDUSTRY
SECONDARY METALS INDUSTRY i
Rusty's 'Iton Foundry " : 50 Tons/Dbay
. Losten Foundry - 50 Tons/Day
" Monkey Brass He1t1ng Conpany T 14 Tons/bay
Spartan ‘Galvanizing Company 24 Tons/hay
Ahead Forging Plant 200 Tons/bay
Finch's Forging Plant. 200 Tons/Day
‘Smithy's Forging Plant 200 Tons/Day
Wolverine Forg1ng Plant 200

Tons/Day

(CONTINUED ON NEXT PAGE)
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L o ~ ' Figure 5 (cont.) _
INDUSTRY ' ' . -PRODUCTION  LOCATION
. NUMBER " INDUSTRY NAME CAPACITY (AVA.)
. o | @ ! .
FABRICATION OF METAL PRODUCTS . C.
11  ‘Auto. Assembly Able - 500 Cars/Day 4 !
12 /7 Auto-Assembly Baker : 200 Cars/Day 4
13 Auto Assembly Charlie ) . 100 Cars/bay \6
38 / Tiger Body Assembly ' 500 Autos/Day '3
21/ - Péters Water lleaters ., ] Shells /bay Ly}
// - | N “
/ PULP. AND PAPER INDUSTRY ¢
2 Peoples pg}p Plant _ 300 Tons/Day z; )
‘ ./,/ Y ?
. SOLVENT EVAPORATION AND GASOLINE A i
MARKETING T ' .
29 Acme bry Cleaning. * 800 Lbs/bay ‘ 4 '
40; Spotless Dry Cleaning . o 800 Lbs/bay. - 11
30 Trojan Dry .Cleaning 800 Lbs/bay : 7
POWER PRCDUCTION _ ‘ \
1 Shéar Power Company . ) 500 Megawa;fé S
REFUSE DISPOSAL
9  lunpty ﬁnmp : ' ’ 250 ‘Tons/Day ~ 15
10 Flies bump - ! 250 Tons/Day 26
8 Municipal Incinerator 200 Tons/Day 10 °
L ¢ o ) ‘ ’ 1/.0- "/: \
N s \ C
o, \
: / 1
- / 1
- ) ;
- 82
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Figure 6

~

< .
WATER POLLUTION POTENTIAL BY INDUST™Y TYPL

|
INDUSTRY TYPE WATER POLLUTION PARAMETERS

Food and Agricultural Temp.,D.0.,B.0.D.,Nutrients,T.D.5.,
. Coliforn

Printing and Puﬁlishing b.0.,B.0.Dh.,T.D.S.

Chemical Process Industries Temp.,u.o.,B.O.D.,T:D.S.

tineral Products Industries Temp.,D.O.,T.b.S. . )

Mefallurgical Industries, Temp,.,b.0.,T.D.S. °

Primary lletals Industries
Secondary iletals Industries

Fabrication of Metal Products _ Temp.,D.0.,B.0.D.,T.D.S.
Pulp and Paper Industries Temp.,0.0.,B.0.D.,Nutrient,T.D.S.
Solvent Lvaporation and Tenp.,b.0.,B.0.D.,T.D.S.
Gasoline lMarketing ‘
Power Prdduction Temp.,D.0.
Refuse Disposal . D.0.,B.0.D.,Nutrients,T.li.S.,
‘ Coliform:\
'y
4
‘/ L 4
v/
el A P
Q ' 6Oy
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Figure 7

SOURCES OF WATER AND INDUSTRIES' EFFLUENT RECEIVER /»//’///
FOR SELECTED MAJOR INDUSTRILS . .

(Cycle 1)

INDUSTRY NANE

phear Power

People's Pulp Plant
Rusty's Iron Foundry
Gestalt lialt Brewery
Caesar's Rendering

Dusty Rhodes Cement Plant

Schick Cannery

B

SOURCE OF WATER -
River

River

Central City
Central ity
Centrad City
County

Ceﬁtral City

\

EFFLUENT \
RECEIVER

River

{iver

River

River

Ri;er

River

River

€.
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Chapter 7

REFEREIICES FOR WATER QUALITY MANAGER ROLE

Davies, J. Clarance, III. The Politics of Pollution, New York:
Pegasus, 1970.

\

Fallows, James M. (Project Director, Nader Study Group) The
Water Lords. ilew York: Grossman Publishing, 1971. :

Grava, Sigurd. Urban Planning Aspects/of Water Pollution Control.
New York: Columbia University Press, 19069.

Kneese, Allen V, and Blair T. Bower. Ilanaging Water Quality:

- Economics, Technology, Institutions. Baltimore: John Tlopkins, 1968,

Zwick, David and March Benstock. Water Wasteland. (Nader Study
r Group Report). HNew York: Grossman Publishers, 1971.

A Citizen's Guide to Clean Water,/lzaak Walton League of America,

Clean Water Restoration Act ofjf966, Public Law 89-153.

Federal Water Pollution Controi Act (1956), Public Law 84-660.

Federal Watex PolLuulon Control Act Amendments of 1961, Public
Law 87-86, /

Federal VWater Pollution Control Act Amendments of 1972.

National Association of Counties, Community Action Program.for
Water Pollution Control, [NAC/Research Foundatlon. “Washington,
D.tl.’ 196:.

The Economics of Water Supply and Quality, U.S. E. P\A. Publlcatloﬁ
No. . DIF . washington: G.P.0., 1971. -

/Uater Quality Criteria Data Book Volumes I and III, U.S. E.P.A.

Publication ljos., 18010 DPV 07/71, 18050 oy 05771. Washington:

G.P.0O. 1971.
Water Quality Act of 1965, Public Law 89-234., -

Water Quality Improverent Act of 1970, Public Law 91-224
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An"“nota"ted Printout

The followinz pages represent the annotated print-

out for the Water Quality Manager.

The decisions are

representative of the types of decisfons that the Water

Quality Manager could make,

Some of the rationale for

wmaking these decisions are explained in Chapter 4 of

this manual, '
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The following pages include the METRO-APEX KTWS
which will give you a basis regarding some of the de-
cisions made for Cycle 1. It will also provide you
with a history of some of the problems in APEX
County.
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